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The improvements in the field of incan- 
descent lighting have during the last few | 
years been so great, that the adoption of this | 
means of illumination is taking a strong hold | 
upon the public. The conviction 1s every- | 
where becoming felt that the experimental | 
stage has long been past. One of the most | 
enterprising and successful in this branch of | 
electrical business is the Schaefer Electric | 
Light Company, whose system is the subject | 
of this article. The dynamo, of the Siemens | 
type, shows many excellencies of construc- 
tion. The armature is wound with two} 
layers of copper wire, the core being com-_| 
posed of sheet-iron disks magnetically and 
electrically insulated from each other ner 
from the shaft. The sheets are separated by 
paper washers, and the whole is firmly held | 
together by iron end plates. 

The brushes are double, and when lifted | 
from the commutator are held by a catch. 
In this way the trouble of removing them is 
unnecessary when it is desired to run the 
machine without taking current. The num. 
ber of commutator sections is from forty 
upwards. The field magnets have heavy 
cast-iron pole pieces, the magnet cores them- 
selves being of soft wrought iron. The field 
of the machine is so much more intense that 
it has a capacity 35 per cent. greater than if 
cast iron were used. The field is wound 
with coarse series wire next to the iron, and 
the fine shunt wire outside. The amount of 
wire used is so proportioned that the machine 
is entirely self-regulating, without any out- 
side mechanism or artificial resistance. There 
is provided, however, a resistance box for 
the shunt coils, so that the machine may be 
adapted for varying speeds of the engine 
used, or in case it is desired to vary the 
candle-power of the lamps in the circuit. 
Dynamos giving 100 to 110 volts to run 150 
and 200 lights are manufactured ; the effi- 
ciency is claimed to be 96 per cent. 

The lamp has for the incandescent portion 
a carbon filament made primarily of silk, and 
treated in such a way that, on account of its 
great uniformity and flexibility, it can be 
tied into a knot. The carbon is connected 
in the usual way with platinum wires, her 
metically sealed in the glass bulb, from which 
the air isexhausted toa very high vacuum, thus 
insuring the life of the lamp and preventing 
all discoloration. They have a guaranteed 
life of 600 hours, though the average is much 
higher. The efficiency is high, a 16 candle- 
power lamp requiring 100 volts and .6 am- 
peres, and it is guaranteed that 10 to 12 lamps 
can be run per horse power. The company 
also make lamps from 10 to 100 candle-power 
in various sizes. 

The holder can be screwed on to existing gas 
fixtures or other attachments. The wires are 
connected, it is stated, so there is no pos- 
sibility of a short circuit. The two contacts 
which convey current to the lamp have 
underneath a spring, which always insures 
good contact with the lamp terminals. 

The switch is positive in its action, re- 
mains at ‘‘on” or “off” without being 
moved by jarring, is simple in construction 
and can be handled roughly without danger. 
The lamp sockets are provided with slight 
projections which hold the lamp firmly, 
while by a single motion it can be removed 





| made with a rim which holds the shades, no 
| brackets or complicated supports being re- 


quired. 


pound, which holds them firmly in their| switch to full distance, 


absorbent of moisture. 
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Fig. 1.—Front View oF ScHAEFER Dynamo, 


200 lamps are made with double contacts. 





The contact pieces of the lamp|An imperfect contact and arcing are pre- 
socket are embedded in an insulating com-| vented by a spring which instantly opens the 


Safety fuses of 


* | ates 


, . | *e - ' , ra ' . 
The Schaefer Incandescent System. | or attached to the holder. The socket is| places and is not in the slightest degree an novel construction are~supplied with every 
Switches for 10 to lamp and all large switches. 


The fusible 
substance is held ‘by springs between two 
pieces of mica, and in the event of fusing 
drop onto a metal cap, which is insulated 
from all wires or contacts. Designs are in 
progress for various styles of ornamental 
brackets adapted to replace the more elabor- 
ate forms of gas fixtures. 

A plant of this system is in operation in 
the shoe factory of Varney & Hayes, Haver- 
hill, Mass.; 250 16-candle-power lamps are 
used, run from two dynamos. 

A plant is just being started in the factory 
of the Putnam Tool Company, Fitchburg, 
Mass. There are to be 225 16-candle-power 
lamps, and the power will be taken from 
engines already in use. 

The company have a contract for a plant 
for the Continental Brewery, owned by 
Charles A. King, Longwood avenue, Rox- 
bury. 

The Schaefer system is particularly excel- 
lent in mechanical details. The machines 
require no attendance; there are no sparks at 
the brushes, which”have to be seldom trim- 
The"bearings run perfectly cool and 
the ‘company claim it is impossible to 
burn out an armature even by short 
circuiting. The company work under 
patents owned exclusively by themselves, 
and having acquired all the patents for their 
own protection they will guarantee"the same 
to, their; customers. In the line of ‘“‘ mon- 
ster”, 100 candle-power lamps, those made 
by the company are suitable for illuminating 
large areas in place of the arc light, giving a 
light which they state much better both in 
in distribution and _character, and more 
economical in maintenance. A catalogue 
will shortly be published, giving full descrip- 
tion"of tke system. , Mr. Leo. Schlegelmilch 
is president of the company, and Mr. Fred. 
Schaefer ,is electrician, The; factory is 
situated on the corner of Main and; Osborne 
streets,"Cambridgeport,' Mass., in the build 
ing formerly occupied by the Walworth 
Manufacturing Company. Their laborato- 
ries are provided {with ,the latest improved 
instruments for measuring, testing and ex- 
perimenting. 


med. 


— 
Another Genius with Sublime Hindsight. 
Mr. Alexander G. Nye, formerly of 
North Falmouth, but now residing in Wey- 
mouth, has a little electrical instrument of 
his own make which works in the same 
manner that the telegraph of to-day oper- 
He claims that he conceived the idea 
which underlies the present vast system of 
telegraphy before Mr. Morse did. When 
Mr. Nye heard the anouncement read that 
the telegraph had worked successfully he 
instantly exclaimed that there was but one 
way in which it could work and that was by 
the magnet system which he had elaborated 
into the little home-made instrument. Mr. 
Morse obtained his patent and so Mr. Nye 
did not push his invention into notice. Mr. 
Nye is a dentist anda chemist, being as he 
says one of two persons in this country who 
can melt platinum. He has also many 
orders from Boston for purifying gold. 
ae —_—— 





* * Montgomery, Ala., expects to have 
: its electric railway running in a few days. 
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More Valuable Than Gold. 


The following is a list of metals, the value | 


of which is greater than gold, with their 
value per avoirdupois pound: 

Vanadium—A white metal, discovered in 
1830, $10,000, 

Rudidium—An alkaline metal, so called, 
for exhibiting dark red lines in the spec- 
trum analysis, $9,070. 

Zirconium—A metal obtained from the 
minerals zircon and hyacinth in the form of 
black powder, $7,200. 

Lithium—An alkaline metal, the lightest 
meta] known, $7,000. 

Glucinum—A metal in the form of a 
grayish black powder, $5,400. 

Terbium—Obtained from the mineral 
gadolimite found in Sweden, $4,080. 

Yttrium—Discovered in 1828, is of a gray- 


|and found in very small grains, of a steel- 

gray color and fibrous structure, $1,400. 
Osmium—A_ brittle gray-colored metal 

| found with platinum, $1,300. 

| Strontium—A malleable metal of a yellow- 

|ish color, $1,200. 

| Iridium—Found native as an alloy with 

| aadamn in lead-gray scales, and is the heavi- 


lest of known substances, $1,090. 


——_+ oe __—_ 


** MM. Fouque and Michel Levy have 
madé experiments recently with the steam 
hammer at the Creusot Works to determine 
the velocity of propagation of vibrations 
through the ground. The blow of the 100 


ton hammer is not felt by the senses beyond 
1,200 meters, but it is perceptible by proper 
apparatus such as the nadiral apparatus of | 





Electric Light and Gas Companies. | 


| Gas companies are conservative. This 
| statement is truer of the Eastern than of the 
Western section of the United States. Op- tte 
posed by principle to any rival illuminant, | ** Goods are made to a considerable ex- 
they have often seen outside capital establish | tent in Saxony from a textile fiber obtained 
electric-light plants, and earn a percentage | from the needles of the fir tree. The need- 
| on the cost of the plant equal to that of the les, young and green, are dried and sub- 
gas company. j cted to a settling and fermenting process 
If electric-light plants are profitable | similar to that in use for flax, which softens 
when managed by a separate company, how | the woody parts and loosens them from the 
much more successful would be their opera- fiber, though the complete separation is only 
tion if under the control of the local gas | obtained after a lengthy boiling by steam. 
company. The same officers, and nearly the | During this boiling a by-product appears, 
same employes, could do the work for a gas| called fir-wood oil, which 1s similar to 
and electric system as well as for one alone. In| turpentine. The fiber is passed through a 
many places huge piles of coke have and are | milling machine like those used for woolen 
still being accumulated, which can hardly be | cloth, and is carried and spun like cotton. 
sold at any price. There would be no ex-| Generally the carded fiber is mixed with a 


an assured success, and the gas company, no 
less than the citizens of the place, are much 
| pleased with the new departure. 











ish black color, and its luster perfectly 
metallic, $4,080. 

Erbium—The metal found associated with 
yttrium, $3,400. 

Cerium—A metal of high specific gravity, 
a grayish white color, and a lamellar 
texture, $3,400. 

Didymium—A metal 
with cerium, $3,200. 

Ruthentum—Of a gray color, very hard 
and brittle, extracted from the ores of plati- 
num, $2,400. 

Rhodium—Of a white color and metallic 
luster, and extremely hard and brittle. It 
requires the strongest heat that can be pro- 
duced by a wind furnace for its fusion, 

2,300. 

Barium—The metallic base of baryta, 
$1,800. 

Calcium—The metallic base. of lime, 
$1,500. 

Palladium—A metal discovered in 1802, 


found associated 





Fic. 4,—ScHAEFER, LAMP, WITH SHADE. 


astronomers. In the Permian rocks of 
Creusot the speed of the wave is about 1,200 
meters per second parallel to the strata, and 
| 1,050 meters per second perpendicular to 
|them. In the sands of Meudon, on the 
other hand, the speed of a shock was found 
| to be about 320 to 360 meters per second; 
but the wave was longer in this case, that is 
|to say it lasted longer. MM. Fouque and 
| Levy have devised an apparatus for auto- 
| matically recording the speed of propaga- 
| tion, and the intensity and duration of the 
vibrations produced by a distant shock. It 
| consists of a gelatino-bromide plate made to 
turn before a pencil of luminous rays re- 
| flected from a mercury bath. A shutter 
| closing the aperture of the dark chamber is 
| opened by electricity at the moment of the 
| Initial shock, and a second shutter closes the 
chamber before a complete turn of the sensi- 
| tive plate. In this a record to the one-fiftieth 
| part of a second is obtained 


‘certain proportion of cotton or wool, and 
thus a kind of merino yarn is produced, 
which 1s worked in the hosiery frames into 
singlets, drawers, stockings, etc., these 
fabrics being then sold as anti-rheumatics 
and as a preventive of gout. 

* * An intimate friend of Mr. Charles 
Ross, the well-known telegraph and _tele- 


pense for building in many cases. In fact, 
the only increased running expenses incurred 
would be for coal and carbons. Then, too, 
in every case thus far, the introduction of 
electric lighting has largely increased the 
consumption of gas. No way would be| 
more certain for a local gas company to in- | 
crease its business than the operation of an 
electric light plant. | phone manager whose death we recorded 

Some time ago the city of Schenectady, |last week, states it as his belief that the 
N. Y., was considering propositions for | foundation of the disease that carried him 
lighting the streets of that city by electricity. | off was laid while he was assistant superin- 
Among other parties, the local gas company | tendent of the Seventh District of the West- 
offered to put in a plant, and light the streets |ern Union Telegraph Company, by over- 
by electric lights. Remington dynamos and | work, incident to the National Democratic 
lights were purchased. The Jarvis Engineer- | Convention of 1880, and the presidential 
ing Company, of Boston, equipped the plant, | campaign that followed. He was a man 
composed of two Armington & Sims 60 | that would not allow any personal considera- 
horse-power engines, belted direct to the tions to interfere with the performance 
dynamos, and a six-feet diameter, by sixteen|of what he conceived to be his duty 
feet long, steel tubular boiler, set with Jarvis | to his employer, and sometimes overdid 
| Furnace to burn cheap fuel. The plant is | nature. 
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ROSTON ELECTRIVUAL NEWS. | 1arge numbers had been placed in a tread- 
| mill to generate power to run electric lights. 


Mi i i wer 
Res ‘ agers meats Lage a ~ | The mosquitoes of New England are smaller 
Company using the Brush arc and incandes- | 8 

a3 . | but enterprizing. Not long ago one stopped 
cent systems, have ordered a duplicate 300 | a “thin 
; : a whole electric light plant by falling into 
light incandescent machine. From the ma- | : . ; 
hine already in use there are lights runnin | the ofl cup and clogging the oll hole. A 
: y 8 S| heated journal was the result. 


in stores and houses in some places 2,500 | 


feet from thé station without any diminu- | A nl ul blished in thi 
tion in candle-power. Seventy-five 16-| pampalet secesty pulmned i ths 


candle-power lights are to be placed in the | city, entitled “Electric Lighting, its Present 
Grand Army Hell. | Condition,” is a translation of a report made 


This is one of the) : 
finest in the State, being built of Milford |** Munich, Sept. 26, 1885, by N. H. Schel- 
granite. 


|lmg, Ph. D. Whatever may be the state of 
| electric lighting in the old world, the author’s 
Jordan, Marsh and Company, of this city, | Statements of the slow advance are what 


have made a contract for a Brush arc light Might be expected from one who writes 


plant to light the whole of their extensive | from the side of the gas interests. It is, 
establishment | however, mainly to the assertions which 
| have bearing to the electric interest of this 

An experimental car of the Enos elevated | country that we takeexception. It certainly 
railroad system is being fitted at the Daft | seems unfortunate that the insurance inter- 
factory in New Jersey, with motors. |ests of Europe have not by proper regula- 
| tions found the incandescent light safer as 

















It has been suggested that the earth is an 
enormous dynamo and that some one may 
some day discover a way to collect the im- 
mense currents generated. Here certainly is 
a field for study. We should bear in mind, 
however, that while the earth may be con- 
sidered as an armature, we have no field 
magnets to furnish a magnetic field: Sup- | 
pose that objection be overcome, the cur- 


| 
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rent must be obtained at the expense of the 
earth’s motion on its axis, for the energy 
of the rotation of the earth will be transformed 
into electric energy. 





Objection is sometimes made to the ac- 
cumulation of a reserve fund by local elec- 
tric light companies. The improvements, 
extensions and new demands made upon the 
companies furnishing electric current neces- 
sitate expenditures which must Le met by an 
increase of capital or by a reserve fund. To 
the arc system has been added incandes- 
cent and to these will come the distribution 
of power. No company can afford to be 
unprepared to meet the demand for incan- 
descent lighting and electric motors as fast 
as suitable apparatus can be supplied. 





The committee on mercantile affairs of the 
Massachusetts Legislature have reported a 
bill authorizing the Cottage City Gas Com- 
pany of Martha's Vineyard Island to supply 
that town with electric light and power. 
Capital stock is not to exceed $100,000. 





Strange stories come to us of the enorm- 
ous size and strength of the New Jersey 
mosquitoes. It has even been rumored that 





regards fire than gas. The experience in 
this country flatly contradicts the sweeping 





assertions of Dr. Schelling on this point. 
In referring to the experiments 
of Dr. Renk regarding the prac- 
tical heating effects of the incan- 
descent light and gas, it is stated 
that in a theater the temperature 
rose during the representation 


of a play 13.8° and 13.3° Fakr. in dif- 
ferent parts cf the house, while when 
gas was used the rise was 21° and 23° 
in the same places. The reader is allowed | 
to infer that all the increase of temperature | 
in the first case was due to the heat of the 
incandescent light. The rise in amount of | 
carbonic acid was twice as much with gas as 
with electric light. Now no carbonic acid is 
set free by the glowing of an incandescent 
lamp, but the pamphlet allows one to infer 
that. 

In a table showing the capitalization of 
electric light companies, it ay pears that while 
the shares of foreign companies have depre- 
ciated more than one half, the stock of 
American companies is nearly equal to its 


par value. The statement is made that in | 
North America even electric lighting has not | 
It is} 


been adopted into regular practice. 
certain that Dr. Schelling was never in this 
country, and that a visit would supply him 
with much information he is now lacking. 





Macullar, Parker & Company, after a five 
month’s trial of ‘a 30-light Ball are light 
plant which has run 10} hours daily have 
ordered a second machine. An arc light 
will replace each chandelier in the large 
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salesroom, making it the best lighted cloth- | Slater Club, of Providence, an association 
ing house in the country. The expense of |composed of the business men of Rhode 
running 60 lights will be less than one-half Island, the general expression of feeling was 
the former expense of 20 lights from the | that if the trouble with the Knights of Labor 
street circuits. In afew days the Ball Com- is not stopped, the business of the summer 
pany will start at the Dunnell Manufactur- | and fall will be very light, and so firmly has 
ing Company a plant to run 40 arcs and 50 | the impression taken hold of them that their 
incandescents on the same circuit. | orders for supplies are limited in anticipa- 
| tion of strikes, and they are prepared at any 

The Boston Rubber Company, having time to shut down their mills. Many of the 
their factory at Chelsea, Mass., will soon | gentlemen thought that it would be to the 
have running a Harris-Corliss engiue. Be- | decided advantage of the knights and manu 
sides the work of running various machinery | facturers to have the former strike and stop 
there will be enough surplus power to drive | every railroad and manufactory in the United 
a dynamo, it being the intention of the)! States. The immediate rise in prices of all 
company to light their factory by elec-| necessary supplies would be a plain lesson 
tricity. that the workmen are only striking to their 
| own disadvantage. 








The Louisiana Electric Light and Power 
Company, of New Orleans, La., operating; The business of the Narragansett Electric 
the Jenney system of electric lighting, con-| Light and Power Company of Providence, 
tracted with the Bass Foundry Machine R. I., using the Thompson-Houston system, 
Company, of Fort Wayne, Ind., for twenty has made excellent progress during the last 
engines, under a guarantee of three pounds year. Besides the 125 city lights, they 
per indicated horse-power per hour. In a/ furnish 261 ares to stores. Their incandes- 
recent test made by Mr. Hoadley it was found | cent business has assumed large proportions, 
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Fie. 5.—OvUTLINE VIEW OF SWITCH AND 
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| 51 distributors being now in use furnishing 
| eight 16-candle-power lamps each. 





| The Armington & Sims Engine Company, 

|are working to their full capacity. They 
have just completed engines for the Pennsyl- 

| vania repair shops, the power to be used for 
electric lighting. 

| Boston, Mass., March 30. 











** A plan of lighting the streets of 
Batavia, N. Y., by electricity has been 
formulated that will no doubt be received 
with satisfaction in case it is shown that the 
expenses will be less, or no greater, than gas. 
it is proposed to have 61 lights, 11 in the 
center of the town to burn all night. All 
parts of the village will be well illuminated. 


| ** The prevention of decay in wood is 
| said to be effectively accomplished by ex- 
| hausting the air from the pores and filling 
them with a gutta percha solution, a sub- 
that the consumption was above the guaran-| stance which preserves the wood alike from 
teed limit, and Corliss engines are to be} moisture, water and the action of the sun. 
substituted. The solution is made by mixing two-thirds 
|of gutta percha to one-third paraffine, this 
The satisfaction given by the motors in| mixture being then heated to liquefy the 
the R. L Printing Company's shop, 62 gutta percha, when it is readily introduced 
Weybosset street, Providence, R. I., and into the pores of the wood, the effect of the 
in other establishments in the same city, has gutta percha being, when it becomes cool, to 
lead to the formation of the Providence | parden the pores, 
Electric Light and Power Company. The 
generator has been run at the factory of | 
Wo. A. Harris, builder of the Harris-Corliss 





* * The current issue of the Comptes Ren- 
dus contains an interesting note upon the 
engine. The wires of the new company electrolysis of salts, relating principally to 
will be run through the following streets :|S#lvanoplasty. The experiments of M. 
Downing, Clifford, Washington, Broad, Ex-! Renard are borne out in several important 
change Place, making a circuit five miles | Points. In known solutions it is believed 
long. The power required, 100 horse-power, | that the quantity of metal precipitated is 
will be obtained at Mr. Harris’ factory. | Proportional to the temperature. This pro- 
The company have a paid up capital of | portion, however, would appear to increase 
$50,000. in the inverse ratio to the density of the 


liquid. When the distance of the electrodes 
There is a good prospect of a surface elec- 


is successively doubled, the quantity of 
trical railroad in Providence before many | metal precipitated decreases in geometrical 
months The charters of the present horse 


progression so long as the distance is less 
railroads are drawn in such a way that the | than 32 centimeters. Above this value the 
cars of other companies can be run over| law is not applicable. When the two elec- 
existing tracts. trodes are identical the quantities of metal 
precipitated are proportional to the square 


root of their surfaces. 











The labor problem coming up before the 
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Mr. Clark B. Hotchkiss, general agent for 
Day’s kerite, has just furnished the Bell Tele- 
phone Company, of Missouri, at St. Louis, 
with several miles of 100 conductor kerite 
aerial telephone cable. 





The telephone business has lost one of its 
most successful general managers in the de 
parture of Mr. Wm. Kerr, of the Pennsyl- 
vania Telephone Company, who has resigned 
his position to go into the cattle raising 
business. He will be succeeded in the tele- 
phone company by his brother. 








M ephistcpheles had an unexpeced delight 
at the London Lyceum lately, where Mr. 
Irving is playing Faust with several elec- 
trioal effects. Mr. Tyars, playing Valentine 
for the first time, forgot to attach the elec 
trical apparatus to the handle of his sword. 
The consequence was that in the duel with 
Faust every time his weapon was touched by 
that of Mephistopheles the current ran up his 
arm and playfully tickled his funny-bone. 
This must have vastly amused the Devt, but 
Mr. Tyars cannot be prevailed upon to repeat 
the entertainment. 





Mr. Charles Loew, Chairman of the New 
York Electrical Subway Commission, has 
been dangerously ill for several weeks, and 
nothing bas been done by the Commission 
during that time. Mr. Loew is still a very 
sick man, and is visited three times each day 
by his physician. 





The return from Europe, last week, of Mr. 
T. N. Vail and Mr. Geo. L. Phillips, is wel- 
comed in telephonic circles. There is avery 
general opinion that one of these distin- 
guished gentlemen will be prevailed upon +o 
accept the presidency of the Western Electric 
Company, should it be decided to go outside 
of the present capable staff of that company 
to select a successor to Mr. Smoot, deceased. 





Judge John Baxter, U. S. Circuit Judge 
for the district which includes Ohio, Michi- 
gan, Kentucky, and Tennessee, and before 
whom it had been decided to bring the suit 
to annul the Bell patent, died suddenly at 
the Hot Springs of Arkansas on Friday. As 
a judge he was known for his dislike of 
patents, and this fact had much to do with 
having the telephone suit brought in his 
circuit. His death further complicates and 
delays the suit, which, we presume, will be 
proceeded with as soon as the vacancy is 
filled. 





The Western Union Telegraph Company 
is being sued for $2,000,000 by the Bankers 
and Merchants’ Telegraph Company, the case 
being heard this week. This suit is for 
damages alleged to have resulted from a raid 
on the wires of the plaintiff company last 
July. The Western Union Company had 
obtained from Justice Donohue an order 
directing the receiver of the Bankers and 
Merchants’ Company to deliver to the re- 
ceiver of the Rapid Telegraph Company such 
of its property as was then in his hands. 
Under cover of that order, the linemen of 
the Western Union cut every wire entering 
the operating room of the Bankers and Mer- 
chants’ Company without any attempt to de 
termine what did or did not belong to the 
Rapid Telegraph Company. A number of 
distinguished lawyers are engaged, and the 
case is attracting much interest. Messrs. 
Roscoe Conkling, Robert J. Ingersoll and 
Edward Lauterbach will appear for the re- 
ceiver of the Bankers and Merchants’ Com- 
pany, while Messrs. John F. Dillon, Aaron 
J. Vanderpoel and G. J. Eggleston will rep- 
resent the Western Union Company. 





The Brooklyn Subway Commission “re- 
ported progress” (which is more than the 
New York Commission has done) on Satur- 
day last, and sent to the Mayor a review of 
what had been accomplished in the matter of 
placing wires underground in their city. 
Under the permission of the Board, the New 
York and New Jersey Telephone Company 
has laid a box conduit of creosoted wood 
through a number of streets, the system hav- 
ing a total length of 12,420 feet, with a maxi- 
mum capacity of 600 wires, aggregating about 
1,410 miles. In this conduit specially manu- 
factured cables will be laid as soon as the 
weather permits. A number of different 
conductors are to be laid, thus enabling a 
practical and competitive comparison of 
their respective merits. An additional con- 
duit is to be constructed immediately under 
the authorization of the commissioners, 
through about ten miles of the principal 
streets and avenues of the city, which will 
have a total capacity of about 6,500 miles of 
wire. Most of this conduit will be of 
creosoted wood, but a portion of the Kne will 
be devoted to the Dorsett and Richardson 
conduits, in order to allow a comparative 
test of the merits of the three systems. The 
commissioners make no recommendations 
regarding electrical light wires, and, in fact, 
report no progress. They ask for an appro- 
propriation to continue the work, which has 
thus‘far been carried on at their private ex- 
pense, and assure the city that any money 
advanced for this purpose will be cheerfully 
repaid by the companies interested in the 
matter by an equitable assessment upon 
them. 





THE BELL TELEPHONE COMPANY'S 
ANNUAL REPORT. 


There are some points in the annual re- 
port of President Forbes, which the oppo- 
nents of the Bell Company will do well to 
study closely. There is a large class of per- 
sons who desire to handle stocks at a profit— 
to buy for little and sell for much; there is a 
still larger class who desire that the tele- 
phone interests should be so reduced in 
value that what has been shown to be worth 
far more shall be sold at a mere nominal 
price, regardless of loss to a monopoly ; and 
there is a still larger class, whose inclina- 
tions are towards communism, socialism, 
or any other ism which looks toa tearing 
down on general principles of any species of 
construction, whether it be architectural. 
industrial or scientific, in the hope that ruin 
may prove a stepping stone in some yet un- 
developed way to a loftier eminence which 
the destroyer hopes or wishes to aitain. 

The enemies of the Bell Telephone Com- 
pany include in their army the classes men- 
tioned, and each of these is hopeful of at- 
taining desired results by depriving the com- 
pany of the rights which have been given 
them by the Government in a regular and 
legal way. 

It has been the wish of these vandals 
to inveigle the Government into a contro 
versy, which as individuals will cost them 
nothing, yet is maintained for their individual 
benefit. The weary, wounded, snake-like 
pace with which the case must progress is to 
their liking, for in the interim there is much 
that can be done in a speculative way, and 
the patents are gradually wasting away, with 
no possibility of renewal under the law. 

It was planned in the outset that so soon as 
the Government had agreed to commence 
proceedings a general charge should be 
sounded from the lakes to the gulf, and a 
foregone conclusion was announced, that the 
prisoner—being under arrest—must be guilty, 
and have no rights save those of condemna- 
tion and punishment. 

In accordance with this cut-and-dried 
arrangement we see the attorneys for the 
opponents of the Bell Company gravely de 
mand a delay in proceedings looking to in- 
junctions, because the Government is look- 
ing into the matter of the company’s patents. 
After that question is decided will be time 
enough, say they, to act in this! And in 
the meantime, of course, you will permit us 
to use this refusal to enjoin us, your honor, 
as evidence to the poor, deceived people, 
that the Bell folks have no rights, that we 
may sell stock, start exchanges under their 
very eyes without fear of the monopoly. 

The courts refused to suspend proceed- 
ings; and thus was one chief corner stone of 
the fraudulent edifice destroyed. 

It was asked by the Bell Company that the 
suits already in the highest court of the land 
be advanced, which could easily be done, in 
place of this new suit which must either be 
so advanced or take its long, weary course 
of years to reach the call. No! nothing of 
the kind would do, for reasons best known 
to the enemy of the Bell Company the suit 
must be a fresh, spick-span-new one. This 
action seems to show upon its face a desire 
to delay rather than to hasten the justice 
which is to result from these upright pro- 
ceedings, and savors strongly of being in the 
interest of certain of the classes mentioned 
above. 

It has been hoped by many that the entire 
telephone field would be thrown by the 
courts into the public domain, and that then 
the thousand and one varieties, forms and 
shapes of speaking instruments would be 
placed upon the same level, like washing 
machines and rat traps. 

The past year’s experiences in Canada have 
shown how faulty is this reasoning, how 
untenable this position. The telephone busi- 
ness is like the telegraph business to an ex- 
tent, but more like the mail service, in that 
but one system is needed, and that, to bea 
success, should include all, as the Post Office 
Department includes all who mail letters. 

The Canada: experience has shown that 
despite the adverse action of the Govern- 
ment, in annulling the Bell patents, the 





number of subscribers has increased from 
7,418 to 9,614, which is more than in any 
previous year; and the net earnings show an 
increase from $119,000 in 1884 to $158,000 
in 1885. 

Reasoning from analogy, if in Canada, 
where the only hold the Bell people have is 
the fact that they are already on the ground, 
giving satisfactory service, how can the com- 
plete annulling of one or two of the original 
patents of Bell work greater injury here than 
there? And especially when that company 
has clear and undisputed patents controlling 
dozens of instruments and combinations 
which are necessary to perfect and complete 
work, and without which the larger ex- 
changes will never—at least they never did— 
work satisfactorily. 

It really does not seem as if the vandals 
had much to hope from the telephone suit, 
unless it be a satisfaction to see their com- 
mon enemy fight for its life. 


eileen 
GENERAL WESTERN NEWS. 


Indianapolis is struggling manfully with 
the old man of the sea which the legislature 
bas placed around the telephone company’s 
neck. The people have at last wakened to 
the fact that the Central Union Company 
means business when it says: ‘‘ Gentlemen, 
we are going to get eut of this State wher- 
ever a telephone exchange costs us more than 
it comes to.” 

477 of the Indianapolis subscribers were 
thrown out of service on the evening of the 
31st of March, that number of contracts for 
exchange service expiring at thattime. The 
astonishment of the partics interested was 
complete. Everybody, from the New York 
and Chicago dailies to the lust suburban sub. 
scriber, has been shouting “ bluff ! bluff !” 
and predicting that no such rash move would 
be made by the telephone people. Now 
that the bluff is ended, and about half the 
exchange subscribers are closed up and the 
greater portion of the rest are ‘‘ warned” 
for the close of the next quarter, there is a 
lively skirmish to know what to do next in 
order to thwart the common enemy and re- 
tain the service. lt has become a ground- 
hog case. 

The removal of the tnstruments will be 
resisted unless there is acompromise effected, 
on the ground that an exchange cannot be 
discontinued, and that while yet in opera- 
tion the company can be forced to render 
exchunge service to any who comply with 
the law and the company’s rules, despite the 
letter of the contracts. 





A local organization is announced which 
proposes in some way to run the exchange 
on a sort of co-operative plan, the mutual 
expense of which it is assumed will be about 
$4 per month per wire. 

A meeting of the Central Union Board 
was called for the 3 instant, to consider the 
proposition to continue the Indianapolis ex- 
change on this or some similar basis, but no 
conclusion was arrived at. It is not im- 
probable, however, that a satisfactory result 
may eventually be reached, by which the 
business may be kept alive until the Supreme 
Court of the United States has passed upon 
the obnoxious law. 





In the meantime a hundred thousand or 
less adventurers, each with ‘‘ the best kaown 
system,” ‘‘a great improvement on the 
Bell,” ‘‘the telephone of the future,” 
‘the long. distance-far-speaking-crooked-line- 
round-a-hay-stack system,” etc., etc. They 
are all there, and each is filled with patriot- 
ism—running over with a desire to benefit 
his fellow man—all regular Abou ben-Has- 
sans—who want to take the place of the 
Central and other telephone folks, and run 
the State in their stead! Worse than that—iu 
groping around the dark corners of the State it 
has been discovered that asyndicate has been 
slyly working with the Bell Company, who, 
as the wicked partners in the transaction are 
endeavoring to arrange for the continuance 
of the exchange on some sort of a lease— 
which is accepted by the enemy as further 
confirmation of the total depravity, inborn 
sin and thorough wickedness of the Bell 
Company and all its lineal descendants, 
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Then again it is rumored that an original 
experimentor has been discovered in Posey 
or Brown, or some other hoop-pole county, 
who will shortly astonish the world with the 
statement that he, way back ‘‘befo’ the 
wab,” had a telephone in the woods, which 
he kept hidden because his neighbors thought 
him a wizard, and to show which then was 
to endanger his life: 





Just now it is Ohio who is ahead in the 
oriority quarrying, and two bright and shin- 
ing lights have come to the surface qnite re- 
cently. From Youngstown, Ohio, comes the 
account of Mr. Lucien Rose’s invention, 
which is no infringement on Bell’s patent, 
and is capable of operating ‘‘ long distances 
successfully.” The company has worked 
very quietly and guarded its secret with 
great care. The correspondent, under date 
of 29th, says: 

‘* Yesterday a practical test was made of 
the invention. The instrument was placed 
in the fifth story of the building, another in 
the basement, and connections were made 
with telegraph wires to Freeport, Ill. The 
circuit was 900 miles. The two wires of the 
circuit were 60 miles apart.” ‘“‘ Pretty well 
done for a metallic circuit,” says an old tele- 
man, looking over the writer’s 
shoulder. ‘‘ Undoubtedly this will work a 
revolution in the telephone business.” And 
the next day comes another Tichborne claim- 
ant from New Lisbon, Ohio. From 
Indianapolis we learn that: ‘ For the first 
time evidence is made public tending to 
show that S. D. Cushman, of New Lisbon, 
Ohio, invented and used a telephone at least 
ten years before Bell took out his patent. 
Mr. Cushman himself is in the city. He has 
for many months been collecting evidence 
to establish that he had in practical opera- 
tion telephones in 1863. Affidavits shown 
testify that Mr. Cushman invented in 1851 a 
receiver similar to the one patented by Bell 
in 1875. He says he is able to establish 
priority of invention, and therefore to 
nullify the Bell patent. The Cushman in- 
vention is owned by the American Cushman 
Telephone Company, and its aim has been 
to provoke a suit against itself on the part of 
the Bell Company. Itis claimed that several 
unes have been operated by the Cushman 
Company, but the Bell Company has made 
no effort to enjoin it. If the Cushman Com- 
pany is granted permission it will establish 
an exchange.” 

Mr. Cushman is well known to the fire- 
alarm people throughout the country. There 
was a time when similar claims to priority 
over Farmer and Channing in fire alarm 
telegraph systems were made by a gentleman 
of the above name, but that was sometime 
ago—and, perhaps—but never mind. Bring 
on the evidence. After what has passed we 
may believe anything. 


phone 





The annual report of the president of the 
American Bell Company for the year 1885 
was published on the 31st ult. The tele- 
phone companies have almost to an indi- 
vidual been strenuously opposed to under- 
vround wires, for nearly as many reasons as 
the commander of a fortress gave for not 
firing a salute to his superior officer. There 
were thirteen of these, the first of which 
was that he didn’t have any gun. 

The equivalent reason why telephone wires 
will not work well underground, has seldom 
been urged, while nearly every other on the 
round globe has been given. 

Still, despite the fact of dollars and cents, 
which is the true element of opposition to 
the underground ordinances everywhere, the 
telephone companies, as shown in this re- 
port, have in operation 3,428 miles of under- 
ground wires, distributed as follows : 
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8,428 





HDLECTRICAL REVIEW. 


Sombody once said : 
“Call a man a fool and he may brook it; 
But keep your hands out of his breeches pocket,” 
or words to that effect. 





The regulators are at it in Iowa again. A 
bill passed the Senate on the 3ist and went 
to the House, which, being brief, is repro- 
duced here. The bill is as follows : 

Sec. 1. That all telephone lines built and 
operated in the State of Iowa shall be sub- 
ject to assessment and taxation in the same 
manner as is provided for the taxation of 
telegraph lines, as provided for in Chapter 
59 of Acts of the Seventeenth General 
Assembly. 

Src. 2. That the provisions of Chapter 59 
of Acts of the Seventeenth General Assembly 
relating to the manner of assessment and 
taxation of telegraph lines shall be alike 
applicable to the assessment and taxation of 
telephone companies now or hereafter doing 
business within the State of Iowa, so far as 
practicable. 

The bill went to the House this afternoon, 
but was not taken up, as a special order had 
precedence. It will probably come up 
within a day or two, and will undoubtedly 
be passed, 





The Western Union is having fun in Min- 
nesota with the North American Telegraph 
Company which the former looks upon as 
an interloper. In the Ramsey County Dis- 
trict Court an injunction was applied for to 
prevent the construction of the new line 
along the St. Paul and Duluth R. R. The 
W. U. has also brought suit against the rail- 
road company for $10,000 damages on alleged 
violation of contract in conveying men and 
materials over its line for the North Ameri- 
can Company. 

Then again out at Moline the W. U. is 
having trouble with an electric light com- 
pany and the city authorities. 





The Western department of the Electrical 
Supply Company, of which Mr. F. 8. Terry 
is manager, since their removal to 171 
Randolph street, have been enabled to make 
a much better display of their goods, and 
the increased stock which has been the re- 
sult of demand, has in its turn required the 
issuing of new catalogues. As one of these 
would hardly be convenient on account of 
size, others are to follow, these being made 
up for special classes of goods, For in- 
stance, the present, which is the first of a 
series, is made up entirely of illustrated 
descriptions of stundard electrical instru- 
ments made by the Electric Manufacturing 
Company, every page of which is a credit to 
the printer as well as the establishment in 
whose interest it is issued. Mr. Terry is 
constantly increasing both the quantity and 
variety of the stock, and it is his intention to 
keep on hand everything pertaining to elec- 
trical enterprise, from a doubled pointed tack 
to the largest dynamo, so that of anyone, 
who is guilty of wanting anything in the 
electrical line, it may be said, ‘‘no guilty 
man escapes” without being properly and 
satisfactorily supplied according to his needs. 





Denver, Colorado, has recently adopted 
the police patrol and signal system—the sys- 
tem of the Police Telephone and Signal Com- 
pany, of this city. The people are in high 
glee over the good work done during the first 
week, and the prospective protection fore- 
shadowed in the future. On balancing 
books for the first twenty-four hours, six 
calls and five arrests stood to the credit of 
the system. The second day there were 
eight calls and five arrests. The fifth day 
there were seven calls, each of which brought 
in a fish and one of them landed two. The 
total week’s work of six days summed up 
forty-nine calls and forty-six arrests, and the 
best day, presumably Sunday, there were 
fifteen calls and sixteen parties “ snatched.” 





Mr. Frank Kitton, chief operator of the 
Western Union, delivered a lecture before 
the Buffalo Electrical Society, on the 19th 
instant, on the ‘‘ History and Development 
of the Telephone.” Mr. Kitton made the 
subject quite interesting to his hearers, as 
well by the selection of a popular theme as 
by its treatment and the illustrations. Mr. 


Kitton wisely refrained from naming the 
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Columbus, but left the proprietorship of the 
original instrument to the court. 





The Vandepoele people have vacated their 
old place on Van Buren and Franklin, and 
now occupy far better arranged premises at 
15, 17, 19 and 21 North Clinton street. 

They have just sold an 80-light plant for | 
Texarkana, Texas, and one of 60 lights for 
Freeport, La. 

Col. S. G. Lynch, broker, 144 La Salle 
street, gives the following telephone stock 
values: 
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Cuicaco, April 5, 1886. 
-_ 
BOSTON ELECTRICAL NEWS. 


The New York Insulated Wire Company 
report business as unusually active. There 
is a large demand for their insulated wires. 





The New England Glass Works will soon 
put on the market their froted electric light 
globe, which diffuses the lights without ab- 
sorption. The demand for globes is quite 
heavy. 








The Thomson-Houston Company have in- 
stalled at Yonkers, N. Y., 30 arc lights; at 
‘Gloversville, N. Y., 45 are and 150 incan- 
descents. In Brooklyn the Municipal Com- 
pany will have 600 lights. At Natick, 
Mass., a 38-arc and 50-incandescent light 
plant has just been started. Galesburg, IIl., 
and Wichitaw, Kan., have each increased | 
30 lights. At Elmira, N. Y., a 150 arc-light | 
plant has lately started. R. H. Stearns &| 
Co., retail dry goods dealers, have given an | 
order for 30 arc and 75 incandescent lights. 








The Wiswell Electric Mining Machine | 
Company have received a dynamo from the | 
Eddy Electric Manufacturing Company, of | 
Hartford, Conn. It has an E.M.F. of 80) 
volts, and is capable of giving a current of 
24 amperes. The bed of the grinder is con- 
nected with one pole of the machine, while 
in the water the other pole dips. On account 
of the high resistance of the liquid (muddy 
water), it is necessary to use a dynamo of 
high E.M.F. The ore is ground to powder 
in the presence of mercury, the current as- 
sisting the amalgumation of the particles of 
gold by the mercury. Ores that with ordi- 
nary treatment are worthless, giving, per- 
haps, $3 to the ton, have been found by 
these improved processes to yield in some 
cases over $20 per ton. In this way a large 
market is opened for electrical apparatus. 





April 1 a change was made in the man- 
agement of the New England Telephone Ex- 
change, whereby W. J. Denver, assistant 
manager, was placed in charge of the terri- 
tory west of South Framingham, with an 
office at Springfield. Col. Keller, general 
manager, supervises personally the remaining 
territory. This arrangement dispenses with 
the services of one division superintendent. 





The contract for the city lighting at 
Northampton, Mass., has been awarded to 
the Thomson-Houston Company of that city. 
There will be 43 lights on the streets, and 
the plant will be driven by an Armington & 
Sims engine. 





The Magee Furnace Company’s factory, on 
Marginal street, Chelsea, has been equipped 
with a 180-light Bernstein plant. The dyna- 





winner in the little game recently opened at 


mo is of the four-pole Shuckert-Mordey style. 


| appeared. 





with the brushes 45° apart. The field is 
compound wound, so proportioned that the 
machine is self-regulating. A bell indicator 
and signal lamp are placed near the machine, 
by which the engineer can be informed 
when the current is too strong or too weak. 
The wiring has been done in sections, so tha 
by suitable switches lamps may be turned on 
or off in large numbers. The motive-power 
is a 20 horse power Ball automatic engines 
which governs so exactly that no change in 
speed can be perceived when the load is 
thrown on or off. 





April 1 saw a good joke at the State House. 
A hearing in regard to the petition of ex- 
Representative Bowman and others, for in- 
corporation as the Somerville Elevated Elec- 
tric Railroad Company, was announced for 
that day. The chairman and two other 
members only of the railroad committee 
As the petitioners did not come, 
the hearing was postponed. 





The opposition against cable roads is tak- 
ing shape. The cable people have a longing 
for Beacon street, at present the only un- 
paved road out of Boston. The cycling 
interest will use all their power against the 
passage of any legislation which takes away 
this street from the riding public. 





A visit to the Meigs elevated railroad ex- 
perimental station at East Cambridge, shortly 
after the exhibition of the workings of his 
system, disclosed the fact that a number of 
difficulties had arisen which had not been at 
all expected. The full-sized model track has 
a curve of 50 feet radius and a grade of 
200 feet to the mile; the engine, drawing 
two cars, slowly passed up to the straight and 
level portion of the track, and then returned 
to the sheds where they are kept. It was 
found that the driving wheels of the locomo- 
tive had a tendency to ride up or down on 
the central rail, and so much was the strain 
that the iron was bent slightly and driven 
into the wood. The attachments of the 
cylinders to the boiler were not sufficiently 
strong. 

A gang of workmen are at present engaged 
in placing upside down theiron coverings of 
the middle rail. 

The cars being cylindrical in shape, present 
a novel appearance. 

Capt. Meigs has no faith in the use of elec- 
tricity as a motive-power, and fails to recog- 
nize the results already accomplished. The 
special features of his system were in a great 
measure designed to overcome troubles which 
have been entirely removed by the introduc- 
tion of electric motors. If a motor be placed 
under each end of every elevated railroad 
passenger car, it will be found that for all 
practical purposes heavy grades and sharp 
curves can be passed, and that, too, without 
tearing the track to pieces. 

Boston, Mass, April 6. 

—-—  eape-  - 

.... Assistant Superintendent Ray, of the 
Connecticut River Railroad, has secured a 
patent for his electric bell cord, and several 
of them are now in use on the trains. 

.... Prof. Cleveland Abbe anticipates the 
time when each citizen shall have the right 
to pay ten cents and demand his special 
weather telegram, precisely as he pays his 
two cents and demands to have his letter 
carried by mail. A few years ago the 
highest attainable proportion of correct 
prognostigations was about eighty per cent. ; 
now eighty-five per cent. is expected. 

** An effort is at last being made to dis- 
inter the Sphinx. The work of exhumation 
is intrusted to Brugsch Bey, brother of the 
distinguished archeologist, who will carry 
out a plan formed by Sig. Maspero. About 
20,000 cubic meters of sand must be cleared 
away. To expedite this task a little tram- 
way has been constructed, and 150 laborers 
are engaged for the more mechanical portion 
of the toil. About Easter the work is ex- 
pected to be completed. Then, when the 
rock out of which the statue has been hewn 
is laid bare, a broad circular walk will be 
constructed around it, and a high wall built 
to guard against future encroachments of 
desert sands, 
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y*» Telephonic matters in Indianapolis 
are still somewhat disturbed, and the citizens 
are endeavoring to decide what they will do 
without the telephone. 

«*s The Missouri and Kansas Telephone 
Company is adding on an average 60 
subscribers a month to the Kansas City ex- 
change, and another multiple switchboard 
has been ordered, which will give the ex- 
change a capacity of 1,600 subscribers. 

x", The Board of Directors of the Rocky 
Mountain Bell Telephone Company have 
declared a quarterly dividend of $1.00 per 
share, payable this month. This is the 
second dividend paid this year by this 
vigorous company. 

x*, The Electric Manufacturing Company 
of Troy, N. Y., will move its office and 
factory, May Ist, to more extensive quarters, 
at Greenbush, Rensselaer county, New York. 
This move will largely increase their facili- 
ties, and will enable them to promptly meet 
their growing trade in the electrical field. 

x, At present it is customary to ‘ground’ 
telephone and other electric wires by con- 
necting the same to water and gas pipes. In 
the past and at present there has been but 
little cause for apprehension in regard to 
da~ger from this source, but as the number 
of wires increases, as electric light wires are 
brought in great numbers in close proximity 
to the existing wires and their ground con- 
nections, the danger is greatly increased, as 
a wide field for damage is opened when a 


broken wire conveying a high-tension elec- | Ass 


tric current comes in contact with the present 
system of existing wire, connected as they 
are with a common ground. 


x*, At a recent conference between the 
Central telephone management and repre- 
sentatives of the city of Indianapolis, 
Mr. Wallick stated it was the company’s 
earnest purpose to remove its plant, as it 
could not do business with profit under 
the present law. Mr. Brownell gave notice 
that the constitutionality of the Williams 
bill would be tested in the United States 
Supreme Court, which led Councilman 
Rooker to inquire if the company proposed 
to incumber the streets with its poles and 
wires in the interim, and yet render no ser- 
vice. It was admitted that fifty applications 
for telephone service were now on file, but 
that contracts could not be taken by the 
company, whereupon it was the unanimous 
sentiment of the committee to recommend an 
immediate repeal of the franchise. Definite 
action, however, was deferred until next 
Saturday, at which time another conference 
will be held. 

«*, Before the legislative committee, Audi- 
tor Boynton, of the New England Telephone 
Company, stated that the total expense to 
the company during the year 1885 was 
$699,994, which sum did not include the 
depreciation in property outside of bells. 
The average cost of maintaining an instru- 
ment was $41.72. This included royalties 
Poles cost $30 apiece, were put in forty to 
the mile, and lasted ten years. The cost to 
New England telephone subscribers per call 
averaged four cents. The following showing 
was read for the nine months ending Decem- 
ber 31, 1885 : 


No. of Gross Gross. 
City. Subscribers. Earnings. Expenses 

Holyoke....... 256 $9,536 $9,696 
Lawrence..... 245 11,346 9,618 
Worcester..... 699 26,272 26,514 
Springfield.... 614 20,303 19,896 
Salem......... 410 15,906 12,474 
Gloucester.... 217 7,706 6,426 
Lowell........ 677 26,664 22,392 


It will be noticed that Lawrence paid by far 
the highest price per subscriber of any place 
in the list, over $46 each, to $37 for Holyoke 
and Worcester, $39 in Salem and Lowell, 
$35 in Gloucester, and $33 in Springfield. 





The Toronto Telephone Exchange Burned, 

The Toronto, Ontario, Telephone Ex- 
change was completely destroyed by fire the 
morning of April 1st. The exchange was in 
the top of the Mazi building. Arthur 


, Porter, night operator of the Bell Telephone 


Company, who was on duty at night, was 
found lying in the press-room of the Mail 
building in the morning after the fire. He 
says that about 8 o’clock in the morning two 
strange men entered his office and clubbed 
and gagged him. He remembers nothing 
more until he was found. Porter had the 
appearance of having been roughly used. It 
is supposed that his assailants fired the 
building. The affair is being investigated. 
The loss to the telephone company alone 
will be $50,000, and several of the occupants 
of the building met with heavy loss. 

= 

Denmark Telephone Statistics. 

The following, compiled partly from of- 
ficial sources and partly from information re- 
ceived from Messrs. Atzens and Thorstonson, 
telegraph engineers, of Copenhagen, will 
give our readers an excellent idea of the 
development of telephonic and telegraphic 
communication in Denmark : 








TELEPHONES. 

















ahi Telephone , 
Towns, = Sabscrib- = 
No. No. 
Copenhagen ....... | 315,000) = 1,200 1 2s. 
13 8 10 
.8| 38 public 
=| stations. 
Elsinore ........+0.. 9,000) © 43 8 10 
> are 8,500 30 5 12 
Nestred *,......0... 5,000 20 2 0 
Kallundborg....... 3,500 40 5 12 
Stage om Moen.... 3,000 30 216 
Nypjobing on Fub- 

OS een 5,000 40 5 12 
Nakkov on Laaland 6,000 65 5 12 
OGBIB ...-0ccccscess 22,000) = 201 5 12 
Svendborg 8,000 | = 80 5 12 
Nyborg.. 5,500 | 3 17 5 12 
ABBOT. cc ccccceee 3,500 | - 51 2 0 
Faaborg and Ringe 3,500 | 5 25 5 12 
Middelfort ........ 3,000) © 37 40 
Frederikshaven.... 3,000 35 2 16 
NOTE cscevesivee 15,000 200 3 16 
Randers............ 14,000 50 3 16 
BETES cc ccccess sees 25,000 100 44 
Horsans........ . .| 13,000 150 2 16 
a 7,500 67 3 16 
OS 8,500 130 2 16 
je rerrr 1,000 43 2 4 

22 towns......... 482,500 2,677 


*These are being connected, but connection not 
completed. 


These telephones have all been established 
by local companies, and most of them pay a 
fair dividend. 

The State telegraphs of Denmark comprise 
1,270 English miles of land and sea lines 
(6,200 miles of wire) and 348 stations (7 in 
Copenhagen). The Copenhagen Town Tele- 
graph Company has 14’stations in Copen- 
hagen, and direct connection with the State 
Telegraph and Telephone Company’s sta- 
tions. Charge for a town message of ten 
words, 15 oere (2d.), and 1 oere (id.) for each 
word above ten. The Store Nordiske Tele- 
graph Elskab (Great Northern Telegraph 
Company), established in 1868 by Mr. Tiet- 
gen, of Copenhagen (capital, £1,500,000), has 
seventeen sa cables of the aggregate length 
of 6,053 nautical miles in Europe and Asia, 
and three stations in England, two in France, 
one in Sweden, three in Russia, one in 
Siberia, and four in China and Japan. The 
company possesses two steamers of 1,580 
tons each, for laying and repairing cables, 
and the company’s officers (all Danes) are 
constructing and managing extensive systems 
of Chinese State telegraphs. 

—_—__>-—_——_ 
About the “Turnbull ” Telephone, 
Editors Electrical Review : 


Your Review of 27th inst. contains some 
remarks about ‘‘the distinctive features of 
the Turnbull long-distance telephone,” re- 
cently tested between this city and New 
York over the Postal Telegraph Company’s 
lines, and which is being introduced to the 
investing public by a Pole, who represents 
himself to be a Count, and who served a short 
time as a private in the U. S. army during 
the late war. 

Your notice of this instrument is calculated 
to inspire confidence in investors, and there- 


fore I hope you will publish this my state- 
ment that the Turnbull transmitter—Patent 
No. 886,876, dated February 23, 1886—is 
clearly an infringement of the Patent No. 
250,308, June 8, 1881, the property of the 
Molecular Telephone Company, in which 
company I own a large number of shares. 
The Turnbull patent may be a valid patent, 
for the modifications it has of the Patent 
250,308, but the use of ‘‘carbon plates or 
bars suspended in an inclined position, and 
resting on carbon,” constitutes the infringe 
ment. It is not surprising that the Turnbull 
transmitter operated well between Washing- 
ton and New York—251 miles—for it is well 
known that the transmitter of the Molecular 
Telephone Company operated well between 
New York and Chicago—1,050 miles—in 
April, 1883. W. C. BARNEY. 
917 Sixteenth street, Washington, 
March 19, 1886. 


————_+a>o—___—__ 


The Cable Service of the American Tele- 
phone and Telegraph Company. 


The American Telephone and Telegraph 
Company, who have the ‘*‘ long-distance” line 
between New York and Philadelphia, have 
for their submarine and underground some 
of the largest cables ever made, and their 
entire cable service is of Kerite. 

Their line has seven submarine crossings, 
i. é., North river, Kill von Kull, Arthur Kill, 
Raritan, Rancocas, and Delaware rivers, with 
an underground cable across Ridgway Park, 
and island in the Delaware river opposite 
Philadelphia. 

At each of these crossings four submarine 
cables are laid, which with one exception 
at each crossing, are constructed as follows : 
The conductors (of which there are seven in 
each cable) are three No. 18 B.W.G. copper 
wires stranded together to insure flexibility 
and insulated with Kerite to an outside 


jdiameter of 3’, of an inch. Each conductor 


is separately taped and the seven laid up in 
cable form, the interstices between the con- 
ductor being filled with jute yarn. The 
assembled cores are then served with layers 
of hemp put on spirally, and each layer in 
an opposite direction to the last, and armored 
with eighteen galvanized iron armor wires, 
each weighing eight hundred and ten pounds 
to the mile. 

The exception noted above is one cable at 
each crossing having each of its conductors 
composed of three No. 16 B. W.G. copper wires 
stranded together, equal in weight to two 
hundred and ten pounds of copper to the 
mile. These are treated precisely as in the 
other cables and armored with nineteen wires, 
each weighing 950 pounds to the mile. The 
service through these cables in connection 
with their overhead lines is admirable, no 
difficulty is experienced in speaking dis- 
tinctly between the two cities, and this is 
largely due to the low resistance of the 
conductors and the high insulation in the 
cables. 

The entire cable equipment was furnished 
by Mr. Clark B. Hotchkiss, general agent for 
Kerite, and is but one of the many successful 
pieces of electrical engineering undertaken 
by him, and adds to the long list of Kerite 
cables in use throughout the country, another 
proof of the excellence of home manu- 


facturers. 
6a 


*,.* A new ard successful ‘“‘ electrical” 
maiden is reported from Macon, Ga., Minnie 
Calloway by name. She wil] go on the 
stage. 

*,* An Italian astronomer asserts that 
‘‘the inhabitants of the planet Mars are 
making signals to the earth.” The polite 
advances of our celestial neighbors call for 
an immediate response. Here’s an oppor- 
tunity for the telephone inventor. 


*,* Electricity has been employed to cut 
coal in some of the mines in Illinois. The 
cutting is described as done by a chisel at 
the end of a steel bar, fastened to a piston of 
soft iron in the middle of a cylindrical coil 
of insulated wire, and the desired reciproca- 
ting motion is given to the rod by reversing 
the current in the coils. 








Some Pointed Comments by an Innocent 
Stockholder. 


Editors of Electrical Review: 


When I see the action of men in legisla- 
tive bodies, exercising powers conferred upon 
them by the people, contrary to the interests 
of their constituents and the moral law, 
‘*Do unto others, etc,” I am reminded of 
Shakespeare’s saying: ‘‘ Man, proud man, 
dressed in a little brief authority, plays such 
fantastic tricks before high heaven as make 
the angels weep.” The course pursued by 
the city councils and the legislature _of 
Indiana in reference to the Central Union 
Telephone Company is characterized by a 
spirit of malignancy and venomous hatred 
of mankind that has seldom been equalled. 
I ask myself do these men have any feeling 
of affection and brotherhood for their neigh- 
bors? Do they ever reflect how they 
would feel and act if they were innocent 
stockholders in the unfortunate Central 
Union Telephone Company? Do they un- 
derstand how much odium they are attach- 
ing to themselves and their State by their 
reckless disregard of justice? If they do 
understand all this, and yet persist in rob- 
bing the innocent and breaking the golden 
rule, then I say they are no better than the 
prairie wolves that formerly ran over their 
domain and devoured any unfortunate mem- 
ber of the pack that met with accident and 
became disabled. Indiana has long stunk in 
the nostrils of the loyal, and has crimes and 
even treason that have gone unpunished. It 
is, perhaps, too much to expect justice at 
the hands of her citizens, who have been 
nourished upon malaria and cradled in 
swamps, but I hope that the purer, better 
blood of the U. S. Supreme Court will re- 
buke them and reestablish justice among 
them. Yours, W. H. WInstow. 

PITTSBURGH, Pa., Mar. 29, 1886. 


tae 


The New Orleans Telephone Case. 


The following review of the telephone 
case in New Orleans, in which a speedy de- 
cison is expected, will be of interest at the 
present time. The title of the case is the 
American Bell Telephone Company vs. The 
National Improved Company, and was 
begun Feb. 1, before Judges Pardee and 
Billings. Before the argument on the merits 
began, the defendants submitted a written 
motion to the Court, setting up the Govern- 
ment suit which was about to be com- 
menced, and praying the Court to refuse a 
hearing to the Bell Company on the merits, 
pending the determination of that suit ; and 
that motion was argued at length. The 
Court overruled it. Judge Pardee remark- 
ing that, ‘‘as he understood it, the defend- 
ants represented to the Court that there was 
a perfect defence to the Bell patent in the 
facts of the Government suit, and that there- 
fore they did not wish to submit that defence 
to this Court.” Being driven from this posi- 
tion, the defendants were compelled to dis- 
close their case, and the Court held that they 
might re-open the whole discussion at what- 
ever length they chose, and lay before the 
Court any defence to the patent which they 
were able to furnish, Under this ruling the 
defendants proceeded, and, in addition to all 
the defences which have been set up by the 
various other parties sued by the Bell Com- 
pany. Mr. Van Benthuysen transferred the 
entire record offered by the Pan-Electric and 
himself to Secretary Lamar, from the De- 
partment of the Interior to the Circuit 
Court in New Orleans, just as it was printed 
for the use of the Secretary. The Bell law- 
yers waived all objections to the form of 
proof, and consented to its use, as if it had 
been regularly taken for the case. When, 
however, they examined the printed record, 
they found that several pages had been taken 
out of the book and replaced by other 
printed pages exactly similar in appearance, 
but containing entirely different matter. 
The trick was so artfully done that it might 
have escaped observation, but it did not. 

The matter which they thus attempted to 
suppress was the affidavit of Prof. Nipher, 
who, as awitness for the petitioners in 
Washington, testified that since the affidavit 
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made by Adams, who was the author of the | crime of bribery, but confiscating the patent practically abandoned by the defendants ; 
Pan-Electrie book, which contained the de-| Bell received, and which is now owned by and a rehearing of the Reis defence, founded 


fence of that company, and which was 
sworn to by its author to be true, he and Dr. 
Adams had tried the Bell telephone, Fig. 7 
of his patent, and found that it was a practi- 
cal, operative telephone, contrary to the 
affidavit sworn to by Adams in the first in- 
stance. This piece of evidence by the de- 
fendants themselves destroyed all that part 
of the defence which was founded upon the 
assertion that Bell’s patent did not exhibit 
an operative telephone ; and Van Benthuy- 
sen concluded he would withdraw that part 
of the case in New Orleans. Prof. Nipher’s 
affidavit, however, was put in by the Bell 
people, and thus the original record was re- 
stored. 

In place of the suppressed Nipher affidavit 
Mr. Van Benthuysen produced two or three 
other affidavits averring that the telephone 
of the Bell patent could not possibly be 
made to talk and submitted a pair made in 
accordance with the patent, and which the 
witnesses swore could not be made to talk. 
They also, in open court, challenged the 
Bell lawyers to produce a pair made in ac- 
cordance with the patent which could be 
made talk. The result was that a pair was 
telegraphed for from Boston and produced, 
and talked with ; and then the pair which 
the defendants swore could not talk, were 
taken by Prof. Ayres, of the University of 
New Orleans, and without any alteration or 
adjustment talked with ; and this disposed 
of that part of the case suddenly. 

In the Lamar record also was the Meucci 
defence, supported by a number of affidavits, 
including Meucci’s, and upon which defence 
Mr. Assistant Secretary Muldrow had chiefly 
relied in his opinion that a suit ought to be 
brought by the Government. This defence 
was founded upon a memorandum book said 
to contain the diary of Meucci, the supposed 
inventor, in which he swore he had recorded 
the progress of his invention as it was made. 
But the Bell Company produced before the 
Court conclusive evidence that that book did 
not exist until long after the dates of the 
entries contained in it, and that it was the 
property of a New York commercial firm, 
whose*name was printed in it, and who 
identified it as having been given to Meucci 
long after the supposed dates, while the firm 
itself did not exist until after those dates 
Upon this exhibition Van Benthuysen’s coun- 
sel withdrew the Meucci defence as un- 
worthy of belief, leaving Mr. Muidrow its 
sole supporter. 

One of the counsel for the defendants, 
Mr. Beckwith, occupied twelve days in his 
argument, running through nearly three 
weeks. Before he began, the Bell counsel 
put to him in writing a set of questions 
which involved the entire accusation against 
Bell that he had obtained a knowledge of his 
invention from Gray's caveat. These were 
the questions ° 


Will the defendants point out to the Court 
a single word of testimony, either by Gray 
himself or any other witness, that Gray ever 
made the invention of his caveat fore 
Feb. 11, 1876, when he made a sketch ? 

Or that the caveat was written before 
Feb. 14? 

Or that it was filed before Bell’s applica- 
tion ? 

Or that Bell’s specification was not sworn 
to Jan. 20, 1876 ? 

Or that it has ever been altered in respect 
to the description of the telephone or the 
claim for the telephone (Claim 5) since it was 
sworn to? 

Or that contradicted before the Secretary 
of the Interior the testimony of Wilber, the 
Examiner ; Speer, the Commissioner ; Pol- 
lock & Bailey, the solicitors, that the amend- 
ments were formal, and did not relate to the 
Gray caveat or to the speaking telephone 
described in the patent ? 

Will they point out to the Court a single 
word of testimony contradicting Wilber and 
Bell and Pollock, who swear that Wilber 
never showed the Gray caveat to Bell or his 
solicitors ? 

Will they explain to the Court how it 
could possibly invalidate Bell’s patent if he 
had bribed Wilber to show him the caveat of 
Gray (which no one pretends), and had been 
furnisbed with a copy, when in fact his 
specification existed as it now is before the 
caveat was written, and has never been 
altered in respect to the telephone ? 

Bell and Wilber might be punished for the 





purchasers for vaJue, is not the penalty for 
that crime, and, if it were, is not triable in a 
court of equity. 

Will they point out a single word of testi- 
mony in any part of the record, either here or 
in any of the suits, that Gray invented the 
speaking telephone before Bell’s date, Jan. 
20, 1876? Gray has been sworn several times 
on that issue, and has never so claimed. 

If they cannot answer satisfactorily these 
questions, particularly the last, what ground 
is there, based upon Gray’s pretensions, for a 
denial of the injunction here ? 

To these questions Van Benthuysen’s coun- 
sel made no reply, and in his closing argu- 
ment Bell’s counsel said : 


Now your Honors have heard the defend- 
ant’s argument for twelve days, and not one 
of those questions has been touched, or 
attempted to be touched—simply because 
there is no answer to them. What do you 
think of that for a defence ? 


All the facts, including Gray’s and Wil- 
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ber’s affidavits and the Patent Office proceed- 
ings, were before the Court in the record, 
and were discussed by the Bell lawyers ; but 
Mr. Beckwith made no serious attempt to 
sustain the assertion of fraud on which the 
Government suit since commenced at Colum- 
bus, Ohio, is supposed to rest, but depended 
upon Cemonstrating to the Court, as he 
attempted to do by experiments, that the 
Reis telephone anticipated the Bell inven- 
tion. Very little reference was made to any 
other anticipation, although there were some 
allusions. But, in reply, no attention was 
paid by the Bell counsel to any question of 
anticipation, except that of Reis. 

The Circuit Court here, therefore, has before 
it the entire Government suit, just as the 
Pan-Electric petitioners presented it to Mr. 


| 





not upon any new testimony on the subject, 
but upon experiments tried in court here in 
New Orleans, with Judge Pardee and Judge 
Billings participating in the experiments, for 
the purpose of demonstrating, if possible, 
that Reis had a talking telephone. 

No attempt, however, was made to talk 
with a Reis machine by the defendants, and 
every affidavit which detailed any such 
attempt disclosed that the instrument called 
Reis’s had been materially altered from the 
description and drawings given in the Reis 
publications. 


——— 
The Faraday Cable. 

The American Electrical Works, of Provi- 
dence, R. I., have leased the plant and pat- 
ents of the Faraday Electric Cable Company, 
of Cambridge, Mass. 

The Faraday cable is not unknown to 
many of our readers, and is illustrated in 
the Review in this edition. It consists of 
cotton-covered wires laid up into cables of 
any requisite number of conductors, which 
cables are subjected to a greatly improved 
process, by means of which the moisture is 
removed from the cotton fibre, and its place 
refilled by insulating materials of very low 
inductive power. The cable is then coated 
with leadin any lengths desired, by hydraulic 
pressure, and over the lead is placed a braid 
of cotton or hemp fibre saturated with water- 
proof material. 

Telephonic tests of this cable, made by ex- 
perts it is stated, show that it is entirely free 
from retardation and cross-talk up to lengths 
of five miles. No metallic circuits or tin- 
foil sheaths are used, the success of the cable 
being dependent upon its very high insulat- 
ing power, combined with its extremely low 
specific inductive capacity. 

The extensive plant of the Faraday Com- 
pany will henceforth be entirely under the 
management of the American Electrical 
Works, of Providence, of which Mr. Eugene 
F. Phillips is the well-known president. 

ome 
Application ot Electricity to the Protection 
of Vineyards from Frost, 


The damage which may be done in vine- 
yards by frost in spring is so serious that in 
some districts grert care is taken to light fires 
as soon as the temperature falls dangerously 
near to freezing point, and to create clouds 
of smoke over the vineyard to prevent radia- 
tion as much as possible. In one district of 
France a telegraph inspector, Lestelle, has 
introduced an ingenious arrangement for 
rendering this smoke protection automatic, 
and applying it as speedily as possible in mo- 
ments of danger. In the center of the vine- 
yard he places a mercurial thermometer 
When this falls to two degrees above freez- 
ing point, the mercury closes the circuit of a 
small galvanic battery. This sets in motion 
a commutator worked by clockwork, which 
sen4s the current from a small Ruhmkorff 
inductor through several inductors of wire 
in succession. Corresponding to each of 
these circui's is a heap of suitable com- 
bustibles laid ready, and an ignition appa- 
ratus, which is fired by the current. These 
heaps of fuel are placed some 40 meters 
apart, and are, of course, so composed that 
their ignition is certain, and that they 
will smoulder and give off a maximum of 
smoke, With this apparatus the costs and 
the unreliability of night watchmen in early 
spring are done away with, and also the de- 
lay attendant on lighting the fires. If a sud- 
den frost comes on, the whole vineyard is 
enveloped in a few seconds in a cloud of 
smoke. The cost of the apparatus is given 
as £4 10s. per hectare (equal to 2.47 acres), 


for which space seven fires are necessary to 
insure perfect protection. 





——_->>e 

* * In Science, of March 26, appears, as a 
supplement, a striking and comprehensive 
map of Central America, showing the Inter- 
Oceanic routes, recommended by the French 
Commission, under Commander L. N. B. 
Wyse. 

* * Somebody asks: ‘“‘ Why is it that in 
England, where timber is scarcer, wood pulp 
is so much cheaper tban here, where the 


Lamar, argued by the Bell lawyers, but' trees are begging to be cut down ?” 
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..-. Mr. A. L. Parcelle, of New York, 
claims to have perfected a remarkable system 
of multiple telegraphy by which forty or 
fifty messages can be sent over the same 
wire. 

.... Orders have been issued to all postal 
telegraph offices in London that messages 
are to be accepted without prepayment 
when tendered by officers of the police force 
within the Metropolitan Police district, and 
addressed to Scotland Yard on police busi- 
ness. 

.... In reference to rolling steel wire of 
No. 9 gauge in Westphalia, 1t may be stated 
that this is done under the patent of Herr 
Boecker, which has been purchased by the 
Hoesch Steel Works, Dortmund. The chief 
feature of the invention consists in using two 
sets of rolling trains, which are arranged one 
behind the other. The wire goes from the 
first train in a straight line to the second, 
the rolls of the latter having a greater 
velocity, thus avoiding the formation of 
joops in the wire while it is passing from 
one pair of rolls to the other. It is said that 
there is no difficulty in rolling steel wire 
down to No. 9 gauge, or 3.76 mm., by this 
method. 

.... Woburn, Mass., was visited by a 
furious tempest, accompanied with heavy 
bolts of thunder, sharp flashes of lightning, 
and a fall of large hail stones recently. At 
Central Square considerable damage was 
done, the main water pipe being struck in 
two places, allowing the water to burst forth. 
At New Bridge the pipe again suffered 
another break by a bolt striking it, but, as 
the pressure was off on account of the break 
at Central Square, not much damage was 
done by flooding. A short distance from the 
latter place a large white oak tree was struck, 
the fluid running down the trunk, tearing off 
the bark in its course and plowing up the 
earth at its base. A gang of men was put at 
work repairing the broken sections of the 
main. The people at North Woburn awoke 
to find themselves without any water supply, 
and for some time they could not understand 
the situation of affairs. They were entirely 
cut off, and for the day old wells and the old 
Middlesex Canal did the citizens of that part 
of the town goud service. 


.... A curious suit, arising from a mistake 
in the delivery of a telegram, brought by 
William Richman against the Western Union 
Telegraph Company, has just been decided 
by Judge Arnold. Richman is a poultry 
dealer in Yorketown, N. J. In October, 
1881, he wrote to a New York poultry firm 
for a quotation, and received in reply a tele- 
gram reading *‘ thirty-three cents for good 
young turkeys.” When the telegram was 
put into his hand, he remarked to the oper- 
ator, ‘“‘ Tom, that seems high. Haven’t you 
made a mistake?” The operator replied, ‘I 
thought it was high, too, and I asked back 
whether they meant thirty-tbree, and they 
said yes.” Richman thereupon went out 
into the adjacent country, and bought 2,900 
Ibs, of turkey at twenty-five cents a pound. 
He shipped them to New York, but the con- 
signees refused to pay more than twenty-two 
cents a pound, which was the price named 
in the telegram which they actually wrote. 
The cost of packing and shipping to New 
York was one cent a pound, so that Rich 
man’s actual loss was four cents a pound. 
He sued and recovered a verdict for this 
amount, whereupon the company moved for 
a new trial, which the judge refused, stating 
that ‘‘in an action against a telegraph company 
for the injury sustained through acting upon 
an altered message, the plaintiff establishes 
prima facie the negligence of the company 
by proving the difference between the mes- 
sage which the company agreed to deliver 
and that which it did deliver. That was 
shown in this case, and no legal excuse or 
defense being offered by the company the 
verdict for the plaintiff was right.” 
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* * The Detroit press favors an extension 
of the franchise to the Dix Road Electric 
Railway, but thinks the city should have a 
share in the success of the enterprise. If it 
is a failure of course the city would be will- 
ing to pay its share of the loss. 


* * A dispatch from London, April 1st., 
says: ‘‘C, 8. Seyton, formerly a stock 
broker in New Yerk, was to-day examining 
an electric gun of American invention, 
which he was about to introduce to British 
trade, when it was fired accidently, putting 
a bullet straight through Seyton’s heart and 
killing him instantly. On Friday last Mr. 
Seyton lectured before the United Service 
Institute.” 


* * From a letter by Lieutenant Com- 
mander Tanner, U. 8. N.: ‘‘ Electric lights 
are 10 constant use on board the Albatross in 
our work of investigation. We have used 
an are light hung near the water, but the 
form in use at present, which has been most 
successful, is an incandescent lamp attached 
to an insulated cable. Although certain 
species of fish in rivers, and near the coast, 
are attracted by a bright light, sea fish, as a 
rule, are rather repelled by it than other- 
wise. We do not use the light for the capt- 
ure of edible fish, but only in collecting 
minute forms of crustaceans and surface 
specimens which we could not procure by 
any other means.” 


* * By means of the new and ingenious 
little instrument known as the hyalolypho- 
type, or hot pen, drawings can be made on 
glass or glassy substances with a waxy com- 
position, which is solid and somewhat hard 
at ordinary temperatures. The pen is so 
contrived that it can be heated either by 
gas or by an electric current, and the waxy 
material flows easily from the heated pen, 
setting so quickly on the glass that cross 
hatching can be done more rapidly than 
with ordinary pen and ink, without risk of 
blocking up the angles; corrections, too, 
can be made with the greatest ease by means 
of a penknife, which leaves the surface after- 
ward intact. After the drawing has been 
made, the plate is etched by fluoric acid, and 
when complete it can be either electrotyped, 
stereotyped, used direct, or applied to any 
purpose for which engraved surfaces are re- 
quired. 

* * A Western exchange, in speaking of 
the Carthage, Mo., telephone business, says: 
‘“The executive department of this com- 
pany is located, with the exception of its 
local manager, at Kansas City. The able 
officials are as follows: Hon. W. W. 
Smith, general superintendent, assisted by a 
former well-known Carthaginian, Prof. 
Charles McDaniels; Mr. C. D. Crandall, a 
gentleman of exceptionally good business 
qualifications, is the worthy secretary and 
treasurer ; Mr. Chas, H. Maclilie, the genial 
auditor, is a young man widely known as an 
expert financier; he is asssisted by Mr. 
Rodney Ferguson, also a shrewd accountant, 
with unusual business insight. Superin- 
tendents Smith and McDaniels are widely 
known in telephone circles through their 
modern electrical inventions, including the 
transo - electropho - telegrapho-perpetuo-motiono, 
and McDaniels-Barrett sinko-electro.moneyo 
switch board.” 


* * A Parisian millionaire, M. Lang, has 
recently had made for him a wonderful bed, 
which is certainly one of the most luxurious 
pieces of furniture we have yet heard of. 
If it could only become universal, what a 
boon it would be to early risers! The de- 
scription makes one envy the fortunate 
possessor. The bed itself is a model of com- 


fort and the following devices have been 
adopted to render rising from it as little un- 
pleasant as possible, 


When it is time to get 








| 
up a chime of bells ring. The occupant | 
continues to sleep. Suddenly a candle is lit | 
by a clever mechanical arrangement. The 
sleeper rubs his eyes and an invisible hand 
proceeds to divest him of his night cap. 
By means of electricity a spirit lamp with 
coffee-roasting apparatus affixed next begins 
to burn. The water soon boils and the 
smell of coffee fills the room with a delicious | 
fragrance. Luxuriously revelling in a crowd 
of agreeable sensations the occupant, now 
just beginning to awake, is soothed by | 
sounds proceeding from a costly musical | 
box. At length the bells ring out another 
merry peal, and at the foot of the bed a card 
with ‘‘ Levez-vous” (‘‘Get up”) inscribed 
on it appears. If this invitation is without 
effect a powerful mechanism lifts the occu- 
pant bodily from his bed and deposits him 
on the floor. 


* * The inspector of buildings, of Wash- | 
ington, D C., has issued a permit to the 
United States Electric Lighting Company to 
use the steam power necessary for operating 
their machinery in square 574. The regula- 
lations require the consent of the real estate | 
owners within a radius of ninety feet from | 
the buildings occupied for the purpose. The 
application filed contains the signatures of 
parties owning 124,000 square feet of ground, 
or three-fourths of the entire square. At a 
meeting of the Board of Directors of the 
United States Electric Lighting Company a 
quarterly dividend of $1.50 was declared, 
payable April 1, from the earnings of the 
company during January, February and 
March. 

—_-4p>e+—__—_. 


The Wellington Belt Holder, 


The belt holder of W. R. Santley & Co., 
which is illustrated on this page, takes its 
name from _ the 
place of manu- 
facture, ?Welling- 
ton, Ohio, and is 
one of those prac- 
tical devices that 
is of much value 
to the dynamo 
users. The work 
of shifting dy- 
pamo belts, with 
this device be- 
comes simple and 
convenient, and is 
easily and quickly 
accomplished. 
Circulars will be 
sent to any of our 
readers who de- 
sire further infor- 
mation concerning 
this belt holder. 


WELLINGTON 


—_——_-gpe—__—— 
Studying the Subject of Electricity. 


Talking with Librarian Newton the other 
day about various branches of study, the con- 
versation turned upon students of special 
topics. 

‘On what subject do you suppose more 
people read up than any other?” asked Mr. 
Newton. 

History or political economy I fancied 
were most read. 

‘“‘No,” was the reply; “the subject of 
electricity is most studied. More people ask 
for books on electricity than on any other 
one topic.” 

I suppose that this means that there are 
hundreds of students digging into the baffling 
mysteries of electricity, studying its varying 
forms and cudgeling their brains over the 
problem of invention. It is really quite an 
inspiring thought to think of these hundreds 
of students all busy with half-formed plans 
of how to still further chain the lightning 
and make it serviceable to man. Howmuch 
of energy and resolute determination it must 
take ! There is another way of looking at it, 
and that is with all of these people pegging 
away at the electrical problem, some of them 
are sure sooner or later to do something 
which will astonish and bless mankind.— 
Cincinnati Times-Star, 





How Secretary Manning Came to Get 
His Electric Light Building Free 
of Rent. 


Those of our readers present at the Balti- 
more Electric Light Convention will recol- 
lect that a gentleman from Albany made 
complaint against a leading electric light 
company, claiming that his company’s rights 
were being invaded. According to what 
follows, it may have been only the revenge 
of time. Says an esteemed correspondent: 

‘‘The friends of Daniel Manning are a 
good deal worried over his present illness 
Mr. Manning has a wide circle of friends 
and acquaintances, who are generally deeply 
attached to him by reason of his blunt and 
stanch loyalty to those around him, no less 


|than on account of his unflinching inde- 


pendence, and his determined manner of 
putting his foot down when he once says a 
thing. Mr. Manning is regarded throughout 
New York State as a man of very great 
strength, not only in politics, but in the con- 
duct of all his affairs. He must bea very 
rich man, and his property is pretty much 
all traceable to ingenious methods of manip- 
ulation. He is a heavy owner of banking 
and electric lighting stocks, which have in- 
creased enormously in value since he be- 
came possessed of them. Mr. Manning’s 
electric lighting scheme was cleverly worked. 
He arranged a contract with the city of 
Albany under which he should light the 
streets of thut municipality to the exclusion 
of all other methods of illumination. It must 
have taken some pretty clever figuring to 
bring about such an end as this, for the 
reason that the city at that tinve already had 
a contract with a gas company, this agree- 


ment still having two years to run. Mr. 
Manning got his little privilege just 
the same, however, and the gas com- 


pany promptly 
sued the city. 
That suit is still 
pending. Mr. 
Manning’s fine 
work did not 
end here. Out 
in the suburbs 
of Albany there 
is a big build- 
ing which was 


for years em- 
ployed as the 
factory of the 


James McBride 
Davidsen Safe 
Company. For 
some reason or 
other, with 
which I am not 
acquainted, the 
building was de- 
serted by its 
early occupiers, and had remained idle 
for several years. The owners had been 
paying taxes on it, but the windows had 
been broken out by mischievous boys, and 
the structure fell into a state of general 
demoralization. Mr. Manning went up to 


the proprietors one fine day and mad ethem 
an offer for it, saying he would put 


‘he building into a state of repairand 
keep it in good condition, if they would 
give him the free use of it for a term 
of years. They had so long found it im- 
possible to rent the property or to get any- 
body to take it as a gift that they accepted 
Mr. Manning’s proposition. He put his 
electric lighting apparatus into the building, 
erected an additional house of large propor- 
tions, covering the rest of the block, and 
started into business. Nowadays there is 
not a gas lamp burning in the streets of 
Albany. The old lamp-posts are used in the 
business portions of the city as standards for 
advertising signs, and in the residential 
quarters are employed to indicate the names 
of the streets. Down in the hollow, where 
it has been found difficult to utilize the elec- 
tric light, kerosene lamps are used. The 
electric arrang ment is found in Albany to 
be extremely satisfactory, and Mr. Manning 
is consequently looked upon as a philan- 
thropist. In many of the streets trees grow so 
thickly that their branches almost touch each 
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other overhead, and there it has been found 
difficultto put up the ordinary poles with any 
chance of lighting the street beneath. To 
get over this obstacle, comparatively short 
uprights have been placed on each side of 
the rodways at brief intervals, with wire 
cables stretched across the drives. In the 
middle of these cables, directly over the 
center of the tree-grown thoroughfares, 
hang the electric lamps, and a drive along 
beneath them in the night is regarded with 
great rapture by the general run of Albani- 
ans. Under such skillful direction as that 
which I have here described, it is certainly 
not a matter of deep and far reaching 
wonder that Mr. Manning's enterprises have 
prospered many fold. He is probably the 
most characteristic man ion Cleveland’s entire 
cabinet. I heard it said in Washington, 
among people who surely ought to be well 
posted, that of all the men surrounding the 
President, Mr. Manning is the only one who 
never resorts to finesse or compliment. 
When he wants to have anything done, he 
simply blurts it out in an emphatic, decided 
manner, without beating about the bush, 
He uses no formalities, seldom addresses the 
President by his title, and impresses those 
near him as a plain, straightforward, out- 
spoken man, who doesn’t care a continental 
what anybody may think of his methods. 
He has certainly surrounded himself with a 
very large circle of admiring friends, and 
everywhere among them I hear expressions 
of solicitude lest his ill health shall make it 


necessary for him to retire from the cabinet.” 
—_——__e > eo —_____ 


The Bids for Pablic Lighting in Detroit. 


About twenty representatives of the various 
corporations which submitted proposals for 
lighting the city during the fiscal year com- 
mencing July 1, gathered at the office of the 
controller, in Detroit, March 24, at noon, the 
hour appointed for opening the bids. In all 
there were five bids submitted, three for 
electricity and one each for gas and kerosene. 

The bid of the Brush Company was $114,- 
500, to light the whole city by the tower and 
pole system, and the City Hall and Market 
building with gas and electricity, as at 
present. The specifications under which the 
bid is made call for 122 towers, carrying 
488 arc lights, and 77 posts, each with one 
light, all to be of 2,000 candle-power, 
together with the present number of arc 
lights in the City Hall and Market building 
and substantially the same amount cf gas as 
was required this current year. 

The Thomson-Houston Company submit- 
ted two distinct propositions, under the 
specifications dividing the city into two dis- 
tricts, one being the territory bounded by 
Twelfth and Dequindre streets, and Fremont 
street and the river, and to be lighted with 
are electric lights suspended in the center of 
each alternate street intersection, and four 
electric towers. The outer district, includ- 
ing the territory in the city limits not in- 
cluded in the central district, and to be 
lighted by 40 towers carrying four arc lights 
and 40 pole lights, together with the present 
number of lights in the city buildings. For 
2,000 candle-power lights the company’s bid 
is 77 cents per light per night for towers and 
57 cents per night for pole lights. For 
divided are or mercantile lights of 1,300 
candle-power, the bid is 65 cents per light 
per night for towers and 45 cents for pole 
lights. The total cost for 2,000 candle- 
power lights would be $131,374.45, and 
$106,452.25 for 1,300 candle-power lights. 

For lighting the entire city adjacent to the 
gas mains the Detroit Gas Compapy’s bid is 
$53,836, extra lights to be furnished at the 
rate of $18 per annum. This bid provides 
for 2,664 lights, 1,352 on the west side and 
1,312 on the east side of Woodward avenue, 
or 664 more than were used the last year the 
city was lighted with gas. The bids of the 
gas and naphtha companies to light the ter- 
ritory not reached by the gas mains are sup- 
plemental to the gaslight bid. 

The Wheeler Reflector Company, of Boston, 
bid $14.60 per post per annum, a total of 
$43,800; for the same service the Sun Vapor 
Light Company, of Canton, O., bid $20 per 
post, or $60,000, and the Michigan Gas 
Company $17 per post or $51,000. 

Combining the bids of the gas company 
and the Wheeler Company, the lowest of 
the naphtha bids, the gross bid is $97,636, or 
$16,864 less than the bid of the Brush Com- 
pany, the lowest for electricity. 

Controller Chesebrough will send a sum- 
mary of the bids to the Lower House with- 
out any recommendation, preferring to let 
thealdermen fight it out amoung themselves 
as to which of the bidders shall receive the 
contract. There is considerable interest 
taken in this contract, as it is a valuable one, 
The Brush Company, as is generally known, 
lights the city at present, using the tower 
system ef lighting. 
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—— A new method of te&ting the efficien- 
cy of dynamos, which was suggested by 
Dr. J. Hopkinson, F.R.S., was recently tried 
at the works of Messrs. Mather and Platt. 
The dynamos are coupled with their shafts 
in line, and driven by the same driving 
pulley and belt, situated at the center of the 
joint shaft. One machine was employed 
as a generator, the other as a motor; and the 
engine only supplied the difference or loss of 
power in the electrical arrangement, since 
the dynamos were connected in circuit so 
that the generator drove the motor, and the 
same current of 521 amperes passed through 
both armatures. It is stated that the method 
allowed of a determination of efficiency to 
4 per cent., instead of 3 per cent., as by the 
usual method. The machines showed an 
efficiency of 93 per cent. 


—— At a recent meeting of the Royal 
Society of Edinburg, Professor Blythe, 
M.A., described a method of finding the 
strength of an electric current by means of 
an adaptation of the chemical balance. He 
said that he had been driven to try this 
method owing to the difficulty experienced 
in measuring currents in the ordinary way, 
by the tangent galvanometer, in a laboratory 
where there was a great deal of iron, and 
especially adynamo machine. The apparatus 
depended on the calculation of the attraction 
between two parallel circles of copper wire 
of a certain radius, and at a certain distance 
apart. He had found that in such a case 
each time that the same current was passed 
through the copper wire an invariable result 
was obtained. In the apparatus, which the 
learned professor described, these circles of 
copper were made to take the place of the 
scale pans of the balance, the wire being 
carefully insulated between discs of glass. 
The current was made to pass through the 
coils, over the scale beam, and through the 
scale beam, care being taken net to interfere 
with the sensibility of the balance. 


—— The electric light contract was 
signed yesterday (March 30th) afternoon by 
President Stotzer and the Police Committee, 
an behalf of the borough, and Mr. Phelps, 
for the Western Electric Light Company, 
and has been forwarded to Chicago for 
the signatures of the officers of the com- 
pany. The contract calls for two Ide auto- 
matic cut-off engines, sixty horse-power 
each, two steel horizontal boilers, seventy 
horse-power each, a sixty-five-foot stack, 
etc., the whole steam power to be set up 
ready for use by the contractors; three 
twenty-five-light Western arc dynamos, 
sixty arc lamps, chestnut poles painted, 
twelve miles of wire, etc., the whole to be 
complete and in operation on or before July 
istnext. The borough is toerect the building. 
The contract is complete in all details, 
specifying almost every article, from a 
wrench to the engine. It is believed that 
the entire work will be completed by June 1. 
The company must have great faith in the 
quality of their light as a trial of two months 
will be allowed before asking Council to 
accept it.—Haston (Pa.) Express. 


—— Ata recent meeting of the Cincinnati 
Academy of Medicine the uses of ‘: chloral ” 
as a remedy were pretty thoroughly dis- 
cussed. The experience of the profession 
seemed to be that ‘‘chloral was an uncertain 
and treacherous remedy.” Some persons are 
more affected by a dose of four grains than 
others are by a dose of twenty grains. Cases 
were reported where 200 grains per day had 
been given, and one case, reported by Dr 
Beck, of the Baden army, where 480 grains 
were given in three and a half hours, the 
patient sleeping for thirty hours and recover- 
ing. The profession also agreed that chloral 
cannot successfully be administered hypo 
dermically. There were cases revorted also 
where death was caused by the administra- 
tion of ten or twenty grain doses, and where 
dangerous symptoms resulted from a single 
five-grain dose. Such a remedy cannot be 
regarded less than dangerous in any except 
the most skilful hands. 


—— The Cottage City Gas Company, of 
Cottage City, Mass , will add electric light- 
ing to its business, 





—— Manufacturers who are depending 
largely on natural gas, and those who ex- 
pect to be provided with it at along dis- 
tance from the wells, have been interested 
in the announcement of a patent which will 
carry it safely any desired distance. Itisa 
process of mixing air with gas in such pro- 
portions that, while the danger of explosion 
is taken away, all the heating quality still 
remains. It will also leave the air of the 
rooms in which it is used in a healthy 
condition. 

—— Several men were charged lately in 


London police court with being concerned in 
the theft of meat from the shop of Mr. F. G. 
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—— The officers of the Tesla Electric 
Light Company, Rahway, N. J., are B. A. 
Vail, president; Robert Lane, vice president 
and treasurer; superintendent, Wm. Carman; 
electrician, Nikola Tesla; secretary, H. C 
Carman. 


—tThe Thomson-Houston Electric Light- | 


ing Company, of Detroit, has filed articles of 
incorporation, the capital stock being $50,000, 
all paidin. The officers and shareholders of 
the company are as follows: President, J. 


L. Hudson, 200 shares; vice-president, John‘ 


B. Corliss, agent, 400; treasurer, E. C. 


Preston, 400; manager, John H. Hapgood, 
800; secretary, E. Brady Wendell, 200. 
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Chapman, a butcher. Mr. Chapman is an 
amateur electrician, and in this instance 
made good use of his knowledge in detecting 
and procuring the apprehension of the 
thieves. For several years he has had an 
installation of electric lighting on his prem- 
ises, a gas engine being used during the day 
for charging accumulators and driving a 
sausage machine, and at night for lighting 
the front of his shop by means of an arc 
lamp; incandescent lamps supplied by the 
accumulators lighting the interior of the 
shop. Having suspicions as to considerable 
losses of meat, Mr. Chapman early one 
morning secreted himself at the back of the 
shop and watched, with the result that he saw 
his shopman hand quantities of meat to a 
number of men who entered the shop one 
after the other, before the shutters were 
raised. He had arranged with two detectives 
to have an electric light at the top of the 
house, and connected with the place where 
he was concealed; he signaled to the detect- 
ives by switching on the light as the men left 
the shop with the meat, and the detectives 
encountered and arrested them. 


—— At a recent meeting of the Tesla 
Electric Light and Manufacturing Company 
the following directors were elected: Ed- 
ward Schell, P. Van Zandt Lane, B. A. 
Vail, C. B. Carman, N. Tesla, Robt. Lane 
and Wm. Carman. 





CoMPANY. 


—— The Thomson-Houston Electric Light 
Company has shipped four dynamos and 
several arc and incandescent lamps to the 
Edinburg, Scotland, exhibition. This is 
a commendable enterprise. 

—— Several of the bright and active elec- 
tric light gentlemen of Chicago have been in 
New York the past week, among them Mr. 
T. H. Bailey, of the Thomson-Houston, and 
Messrs. Warren and Reid, of the United 
States Company. 

—— The Thomson-Houston Company, at 








—— Hoboken, N. J., has a social organi- 
zation known as the ‘‘ Electric Light Club.” 


—— The Providence, R. I., council has 
authorized a contract for fifty additional 
Thomson-Houston are lights; contract to 
terminate June 15, 1887. 


—— Mr. Silvey, of Cincinnati, who claims 
to have an early patent in ‘‘air telegraph- 
ing,” is at work on a dynamo which, he 
states, gives remarkable results at low cost. 

—— The Stilwell & Bierce Manufactur- 
ing Company, Dayton, Ohio, have recently 
made shipments of water-wheels to Russia, 
France and Australia. 

—— An incandescent plant of 112 lamps 
is in operation at Higginson’s plaster works, 
Newburgh, N. Y. Geo. M. Kirby, the en- 
gineer of the works, has charge of the elec- 
trical apparatus. 

—— The Saratoga Gas Company has com- 
pleted arrangements for the establishment of 
an electric light plant at its Spring Avenue 
Works, in Saratoga Springs. It is te be in 
complete operation by the first of June. 


—— The Richmond, Va., citizens are so 
well pleased with their electric light that 
they are talking of purchasing the plant, 
which is at present owned by the Schuyler 
Company, of Hartford, Conn. 

—— San Diego is now brilliantly illumina- 
ted by the electric light. The illumination 
is furnished by four masts, each 125 feet in 
height, in different parts of the city. There 
are six lights to each mast. The city pays 
$1,000 for each mast. 


—— Sir C. W. Siemens is cited as the 
authority for the statement that no unlimited 
degree of temperature can be reached by 
combustion. When a certain point has been 
attained dissociation comes into play and 
both carbon and hydrogen refuse to take up 
oxygen. 

—— The Schuyler Electric Light Com- 
pany, through their active Western agent, 
Mr. I. R. Adams, have just closed a contract 
for 180 lamps to be placed in Wichita, Kan. 
The same compauy has made arrangements 
for placing the electric light in Wooster, 
Ohio. 

— The electric light plant in Terre 
Haute, Indiana, of which Mr. Edward Ellis 
is secretary, is giving fine satisfaction and 
consists of 290 Thomson-Houston lights. 
The company is contemplating a large addi- 
tion to the present plant, making the ca- 
pacity 350 arc lights. 


—— A certificate of incorporation of The 
Atlantic Electric-Light Storage and Power 
Company was filed in the clerk’s office of the 
Superior Court, Baltimore, April ist., by 
Messrs. Edwin W. Rouse, Solomon L. Auer- 
bach, Lewis M. Rosenberg, Chas. J. Wiener 
and James H. Smith. The corporation is 
for the purpose of carrying on in the state 
the manufacture, storage and sale of elec- 


Northampton, Mass., bas taken the entire | tricity for lighting and power, and for 
basement of Clapp’s foundry, and will put | acquiring and using certain new and useful 


in a new engine of 75 horse-power to run its 
two dynamos, while an additional boiler will 
also be put in at once. 

—AMr.'Chas. J. Klein of this city, is now 
with the Westinghouse Electric Company, 
and Mr. G. M. De Munde has accepted a 
position with the Brooklyn Electric Construc- 


tion Company. Both of these gentlemen are | 
| able Gas Company, $12; Central Gas Light 


competent and enterprising, and will do 
good work for their respective companies. 

—— The Amoskeag Manufacturing Com 
pany, of New Hampshire, is to put a Weston 
incandescent machine on trial in one of the 
canal buildings, and if its working proves 
satisfactory the new Jefferson Mill will be 
lighted with incandescent lights. It is safe 
to predict that the Weston light will prove 
satisfactory. 





inventions. The capital stock is $200,000, 
divided into 2,000 shares of the par value of 
$100 each. 


—— The following bids for lighting New 
York city have been presented : Consolida- 
ted Gas Company, for all the lamps south of 
Harlem, $17.50 per lamp; New York and 
Mutual Gas Light Company, $17.50 ; Equit- 


Company, Twenty-third Ward, $28 ; North- 
ern Gas Light Company, Twenty-fourth 
Ward, $80; Yonkers Gas Light Company, 
$30; New Jersey Globe Gas Light Company, 
for naphtha lamps, $24; United States 
Illuminating Company, for electric lamps 
south of Fourteenth street, 70 cents per 
lamp per night ; Brush Electric Light Com- 
pany, 70 cents per lamp per night. 








EHLECTRICAL REVIEW. [April 10, 1886 

















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING MARCH 


30, 1886. 





338,596 Apparatus for measuring electrical cur- 
rents; Joseph L. Huber, Hamburg, Germany. 

338,597 Apparatus for measuring ‘electrical cur- 
rents; Joseph L. Huber, Hamburg, Germany. 

338,605 Apparatus for producing hard carbon 
from hydrocarbon vapor; James J. MeTighe, Pitte- 
burgh, Pa. 

338,619 Electric railway; Frank J. Sprague, New 
York, N. Y. 

338,620 Mechanical telephone; Andrew W. one, 
New York, N. Y., assignor to John A. Cabot and 
William L. McCreary, both of same place. 

339,622 Electric motor; George H. Stout, Chapel 
Hill, N. J. 

338,660 Telephone transmitter; John E. Dann 
and John Lapp, Honeoye Falls, 

338,633 Electric cash and parcel transfer system ; 
Geo. "Er. Green, Kalamazoo, Mich., assignor to him- 
self, Oliver 8. Kelly, and Sol. z Houck, both of 
Springfield, Ohio. 

338,691 Telegraph transmitter; George W. Bald- 
ridge, St. Louis, Mo. 

338,692 Dynamo electric machine; Royal FE. Ball, 

New York, N. Y. 

338,697 Electric hotel call bell system; James L. 
Beers, New York, N. Y. 

338,708 Artificial electric resistance; Harold P. 
Brown and Francis Herbert Brown, Chicago, I11. 

338,733 Covered or 4 5 wire; William M. 
Habirshaw, New York, 

338,747 Electric gas ene burner; Charles W. 
Holtzer, Brookline, Mass. 

338,748 Electric gas lighting apparatus; Charles 
W. Holtzer, Brookline, Mass. 

338,752 Automatic safety circuit controller; Oscar 
F. Jonsson, Stockholm, Sweden. 


338,770 Pocket battery; Gustav Otto, Jersey City, 
N. J. 


338,773 Circuit closer for electric clocks ; Chester 
Il. Pond, Brooklyn, N. Y 


338,889 Telephone switch; William C. Turnbull, 
Baltimore, Md. 

338,910 oe electric machine; Royal E. Ball, 

New York, } ° 

328,919 Means for suspending electric lights; 
Thomas H. Brady, New Britain, Conn. 

338,920 Apparatus for suspending electric lights; 
Thomas H. Brady, New Britain, Conn. 

338,927 Railway signal; Angel Castro, New York, 
assignor of one-half to George A. Saward, Brooklyn, 
N. Y. 

338.935 Electric alarm clock ; 
Washington. D. C 

338,938 Galvanic battery and switch for telephone 
systems; Charles A. A. de St. Aubin, St. Louis, Mo. 

338,941 Apparatus for forming wire by electro- 
lysis; Moses G. Farmer, New York, N. Y. 

338,971 Underground conduit for electric con- 
ductors; Julius M. Jagel, Brooklyn, N. Y. 

838,976 Electro magnetic motor; Vincent E. Kee- 
gan, Boston, Mass. 

388,977. Electric motor; Vincent E. Keegan, Bos- 
ton, Mass. 

338,983 Mechanical telephone; Hugh Lamont 
Blissfield, Mich., assignor of three-eighths to Wil- 
liam Hubbard, Elgin, III. 

338,996 Branch circuit for quadruplex telegraphs; 
William Maver, Jr., Jersey City, N. J., assignor to 
the Baltimore & Ohio Telegraph Co., Baltimore, 
Md. 

339,018 Electric railway; William M. Schlesin 
ger, Philadelphia, Pa. 

339,043 Electric horse unhitcher; 
Coffee, Portland, Oregon. 


yeorge H. Davis, 


Andrew J 





CHARLES L. BLY, 


MANUFACTURER AND DEALER IN 


ELECTRICAL SUPPLIES, 


Forthe Telegraph, Telephone and Electric Light. 
Specialties: Electric Gas-Lighting Apparatus, 
Electric Bells and Annunciators, and 
Burglar Alarms. 


37 Pearl St., Boston, Mass. 


TELEPHONE STOCKS 


Of all the different Companies 
BOUGHT AND SOLD ON COMMISSION, 


ALSO 
Chicago Local Stocks and Bonds, 
ss. Ga TyvyNCH, 
144 La Salle Street. Chicago. 


Lowest Prices 


BELLS, 


E. W. HAZAZER, 


32 Frankford Street, 
NEW YORK. 

















E> DETROIT ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


|Medical Batteries, Skeleton and Box Bells, Bur eer Alarms, 
House Annunciators, Fire Alarm Boxes, Pins and Brackets, 


INSULATED MAGNET, TELEPHONE and ELECTRIC LIGHT WIRE. 


GENERAL OFFICES EASTERN ACENCY, 
AND FACTORY, 33 Astor House Building, 
Detroit, Mich. New York. 


ELECTRIC LIGHT 


FOR THE 


MACIC LANTERN! 
AN EDISON 


Nas 7, 
Spiral Incandescent Lamp of 40 Candle Power, 
With adjustable stand for lantern, portable battery 
and two extra lamps for $40. ‘Easily managed. 
Gives as good effects as ordinary calcium light. 
Edison Lamps, Batteries, Instruments, 
Motors and Supplies. 


Send five centstamp for postage on catalogue. 


hw" THE STOUT-MEADOWCROFT CO. 


Authorized Agents for Edison Lamp Co. 


21 Ann Street, New York. 





WitiiaM W. Gooprics, Secretary 
E. R. Know es, Elec. and Supe rintendent. 


THE BROOKLYN 


Electric Construction Co. 


Electric Apparatus, Dynamos, Are Regu- 
lators, Electric Motors, ete. Electric 
Light Plants a Specialty. 


A. M. KALBFLEIscu, President and Treasurer. 
ALLAN P. Nicuo.s, Vice-President. 





Perfect automatic regulation of Dyna- 
mos, Lamps and other transmitting de- 
vices in circuit. Illumination steady, in 
tense, — and effective in every way. 
Cost greatly reduced. 

j ‘a MANUFACTORY, 
Cor, Washington & York Sts. 
NEW YORK OFFICE, 


KNOWLES-MOFFATT ARC SYSTEM. 71 and 73 Broadway. 








FRENYEAR & RAZEE, 


352 Washington Street, Boston, Massachusetts. 
Manufacturers, Wholesale & Retail Dealers in 


FLECTRICAL GOODS. 


ELECTRIC LICHT SUPPLIES A SPECIALTY. 


Agents for the EXETER STEAM ENGINE for Elec tric Lighting and for SUNLIGHT CARBONS 
Send for catalogues * B*’ and *C ” of Electric Light Supplie s andthe EXETER STEAM ENGINES. MANUFACTURERS OF 


ar Underground, Aerial and Submarine 


New York Office, 67 ASTOR HOUSE. yygyiateD WIRES AND. CABLES, 


No. 13 PARK ROW, NEW YORK. 





TRADE MARK. 
SHARLES A, CHEEVER, President, WILLARD L, CANDEE, Treasurer 
THE OKONITE COMPANY, 


Factory, EXETER, N. H. 











“Wodeods 


The Standard Open-Circuit Batteries of the World. 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear this 


LABEL and the Trade-Mark, GONDA, 





[su 


Dinner Gorda” —n 





DO NOT BE IMPOSED UPON BY IMITATIONS, & ily 





If dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO., 


149 West Eighteenth Street, New York. 


Filectrical . = 


MANUFACTURERS OF 


TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
lS ESTIMATES FURNISHED. SEND FOR CATALOGUES AND PRICES. a3 
Cincinnati, Ohio, U. 8S. A, 








GENUINE DISQU: CELL, COMP LETE. 
The Porous Cell also bears Label. 


GONDA (FORMERLY PRISM) CELL, COMPLETE. 


tandard :. 
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New ENGLAND GLASS WoRKS, 


29 MURRAY ST., NEW YORK. 


155 FRANKLIN ST., BOSTON. 





WE MAKE A SPECIALTY 


OF 


FLECTRIC GLOBES, 


OF ALL SHAPES, IN 






12 In.—¥ Vertical Roughed. 


Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W.LLIBBEY &SON. 


BOSTON, MASS. 
SEND FOR PRICES. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Plug 
llandles, Battery Cells, Battery Syringes, Electric Lamp Switch Handles, &c., &c. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 


33 MERCER STREET, NEVw Yorn sz. 








BOOKS 





The MATHER ELECTRIC C0 


COMPLETE SYSTEMS OF 


ELECTRIC LIGHTING 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
23 Park Row, New York. P. 0. Box, 3,329. 








AMERICAN ELECTRIC MFG. Co. 


(ON, AND AFTER THURSDAY, APRIL IST, 





1886, EXECUTIVE OFFICES WILL BE IN 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 


OFFICERS. 





BOARD OF 
EDWARDS H. COFF - = - - . - - - President and General Ma " 
WILLIAM H. BA ER, - - os -~ - - =~ - - - - - Secretar % 
H. W. BURCETT, - - . . . . 33 . , . . - General Agent. 
TRUSTEES. 


HON. H. 8. HYDE, 
HON. L. M. BATES, 
LEWIS MAY, 
A. B. CHANDLER, 
ROWLAND N. HAZARD, 
H. P. FROST. 
HENRY F. GILUIG, 
HON. JOHN J. KIERNAN, 
COL. SILAS GURNEY, 
CHAS. B. WHITING, 
HENRY C. ADAMS, 
EDWARDS H. GOFF, 
H. W. BURGETT, 


L. M. BATES, LEWIS MAY, 


or Messrs. Caswell, Hazard & Co,, and 


EXECUTIVE COMMITTEE. 
A. B. CHANDLER, 


Presid®™t Agawam National Bank, Springfield, Mass. 
Formerly of Messrs. Bates, Reed & Cooley, New York, 
Banker and Director Mutual Life Insurance Co., New York, 
Of the Mackay-Bennett Ocean Cable Co,, New York, 
1 President American Loan and Trust Co , New York. 
General Manager Southern New England Telephone Co., New Haven, Connecticut, 
General Manager American Exchange in Europe, New York and London, England 
Kiernan’s Financial News Bureau, New York. 
. . Proprietor Tremont House, Boston, Massachusetts. 
Of Messrs, Chas. B Whiting & Co., Bankers, Worcester, Massachusetts. 
New York Agent Holmes, Kooth & Haydens Co., New York, 

- - - President of the Company, New York, 

General Agent of the Company, New York, 


EDWARDS H. GOFF, H. W.BURGETT. 





REGISTRARS AND TRUSTEES. 
AMERICAN LOAN AND TRUST CO., 113 Broadway, New York. 








This Company is engaged in the manufacture of DYNAMO MACHINES and LAMPS, and the construction of ELECTRIC LIGHTING STATIONS for lighting CITIES and TOWNS under the well-known 
- 
‘AMERICAN SYSTEM’ OF BLRECTRIC ARO ETIGCHTIN G. (Wood’s Patents.) 


SPECIAL ADVANTACES OF THIS SYSTEM. Completeness, durability, steadiness, qualit 
requires less motive power, and costs less than others capable of producing an equal number of lig 
the parts from this cause than is the case with other machines. It requires no 0 
and attention. The current regulator and signalling apparatus, by 
off and on without change of speed or waste of power—is simple, effective, and safe. 
by changes of tense They are of ornamental design, 

ESTIMATE 


SPECIAL ATTENTION 


hes 


f light and economy of 
. There is less firing or 


wer. The Wood dynamo electric generator occupies less space, is | e 
Pw of the commutator, and consequently less loss of energy a) eaten of 


ling or other attention than to be kept clean, and its extreme simplicity enables it to be operated with the minimum of skill 
which the machine is made to generate the exact current required of any number of lights from one to its full capacity—as they are turned 
Its lamps are reliable in operation, the carbon-regulating mechanism being absolute in its cuntrol, durable, and unaffected 
rature or weather. and the steadiness and purity of light produced are unequaled at the same expenditure of power. 

FURNISHED for Central Lighting stations, or isolated plants, for either the American Arc Lighting System or Edison Incandescent System, or for both combined. 


given to installing isolated plants in Mills, Factories, Shops, Railroad Buildings, etc. 
. Proper construction and installation of central stations and isulated plants is of great importance to insure safety and economy. The American Company has done more 


CONSTRUCTION WOR 
of his work than any other company in the United States, and its work is known to be superior to that of other companies. Illustrated Pamphlet and Descriptive Circularfree. Address, 


American Electric Mfg. Co., Western Union Telegraph Building, cor. 23d St. and Sth Ave. New York. 
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BARRETT’S CHLORIDE OF SILVER 
TESTING BATTERY, 


the most constant. compact and economical Test Bat- 

tery ever made. These Batteries are mounted in hard 

rubber cells. enclosed in polished mahogany cases, 
PRICES. 

In Polished Mahogany Case with Current Reverser. 





50 cell Battery, 7x7x12% inches ; . $60 00 
32 cell Battery, 6x7\10'3 inches. .... 40 00 
@ cell Battery, Gx7x74% inches .... 3300 


Tn Plain Case Without Current Reverser. 
16 cell Battery, 514¢x64%x5 inches .... 200 
12 cell Battery, 544x5¥%x5 inches .... 1500 
9 cell Battery, 44x5% inches .... 12 00 
6 cell Battery, 43¢x4¢x5 inches 10 00 


SOLE AGENTS, 


E.S. GREELEY. & CO., 


SUCCESSORS TO 
L. G. TILLOTSON & CO., 
Manufacturers, Importers and Dealers in 


Telegraph, a and Electrical a, 
f Every Description. 
5 and 7 


LEY STREET, - - NEW YORK. 












nt 














CASTINGS 
SMALL DYNAMO, 


For experimental purposes, also 


Materials of allhkinds 

GDODNOW & Wichtwan, ~ SUECTCAL NOVELTIES RgDUCn 
176 WASHINGTON S$T., BOSTON, MASS. artes, desing to fntrotuce phe Ag 
| PROVIDENCE ELECTRICAL SUPPLY 00., 


Manufacturers and Dealersin 
DIRECT READING | ALL KINDS OF ELECTRICAL SUPPLIES, 


AM-METERS, YOLT-METERS, YOLT-AM- } 59 South Main St., PROVIDENCE, R.1. 
METERS AND MILL-AM-METERS, ELECTRIC BELLS A SPECIALTY. 


acer |The Connecticut District 


Electrical Instraments ofall kinds.|  tevecrapn & EvecTric co., 
101 Bank Street, Waterbury. Conn. 


Manufactured and for sale by 
ZINCS. 


- _ me 

A. K. HATTON, 
STREET, 

63 and 6S HENRY x * | LECLANCHE ZINCS, with Thumb-screw or Patent 

Spring Connections, from Pure Spelter 


Brooklyn, New York. 
and well ¢ homalgamated. 


GRAVITY BATTERY ZINGS AND COPPERS, 


Medical Battery Zincs 
and Rolled Zinc Plates, 


COPPER 

ee. 4 = i a and persons bene ai in E le sctric 
a. The only table published. Sent on receipt o 

. JONES & BRO., CINCINNATI, O. 














Burglar-Alarm Spring Batteries 
and Supplies. 
WOOD & BRONZE PUSH-BUTTONS 


Extra Fine Quality. 








Special Agents for Bartholdi Two-Wire Automatic 
Gas Burner. 


Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 





SEND FOR CATALOGUE AND PRICES. 









SELF-OILING 
Automatic Steam 


Patented Feb. 23, 1886. 





Catalogues sent free by 


Durnham Fneme 60. 
YORK, PA. 








atent applied for.) Send for Catalogue. 


*? TELEPHONE SWITCHBOARDS, 


| CONDUCTIVITY. “AND "ABSORPTION | Con Wine and Elect Dunes 
at 


BUR NHAM | 





Engine. 





W. H. Sawyer, —_ 
Sec. & Electrician. 


Eugene F. Phillips, 
President, 


Wellington Belt Holder 


The simplest, cheapest 
and handiest devicein ex- 


8 i 
istence for shifting Dyna- | mericad Bg rita of 
mo Belts. Please write 


for circulars to 


W. RB. Santley & Co. 


WELLNGTON, 0. 


AV 0 ae — Os 


‘Oak in and Brackets 


OF OUR OWN MANUFACTURE. 











ELECTRIC BELLS, 
MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 


MANUFACTURERS OF 


Patent Finished Insulated 





ELECTRIC WIRES, 


Telephone and Electric Cordage, 
ELECTRIC LIGHT WIRE, MAGNET WIRE, 


Patent Rubber-Covered Wire, Office and Annun- 
clator Wire, Lead-Encased Wire, Anti-Induction, 
Aerial and sap cco Cables, ete., etc. 


ALWAYS ON HAND. 
Send for Catalogue. 


DETROIT ELECTRICAL WORKS, 


Cor. 7th and Woodbridge Streets, 
DETROIT. MICH. 


FRANKLIN S. CARTER. 


FACTORY— PROVIDENCE, R. I. 


‘New York Office—15 Cortlandt Street. 


GEO. L. BEETLE, Agent. 





Cuas. M. WILKINS. E. Warp WILKINS ~ 


ESTABLISHED 1867. 


PAR TRICK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC- 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free. 


No. 114 SOUTH SECOND STREET, - - PHILADELPHIA, PA. 


The Volta Pavia Battery and Solutions 


ARE NOW READY FOR 
ELECTRIC LIGHTING and OTHER PURPOSES. 


Ten Cells will Maintain Two Eight- 
Candle Power Incandescent 
Lamps for 


250 to 300 HOURS 


On one Volta Pavia Solution, 


The Chemical Electric Light and Power Co. 


Have taken quarters at 


109 COURT STREET, 


over Mr. A. L. Russell, (successor to Chas. Williams, 
Jr., and Western Electric ©o.), for their Factory 
and Show Rooms, where incandescent lamps can 
be seen, in a dark room, at any time, and also 
motors, fans and sewing machines, run by the 


/ VOLTA PAVIA PRIMARY BATTERIES. 
EVERY GALLON OF No. 1. A. VOLTA PAVIA SOLUTION CONTAINS 2 LBS. OF CHROMIC 
ACID IN SCIENTIFIC AND ECONOMIC COMBINATION. 


Every Electrician and Battery-man should try _ it: 








APPLY TO 
WESTERN ELECTRIC €O., 76 Trinity Place New York city, and to ELECTRICAL SUPPLY CO., 175 Lake 
Street, Chicago, Ill. or to THE CHEMICAL ELECTRIC LIGHT AND P“WERCO., 
95 MILK STREET, BOSTON, HAS. es BOSTON, MASS, 





DORSETT’S UNDERGROUND Conoutr IT- SYSTEM, 


rh 
* DORSSTT 
MA NTH Oo LE 





¥ RN 
SS eee 


Electrical suater Water Gas and Sewage Proof! 


UNDERGROUND 


OT: 
V4, 


Mg il 


~ 
0 


MMMM“ ; 





—_ ca 


Absorbs no Moisture! Frost Cannot Affect It! 


CRUSHING STRAIN, 5,500 LBS. PER SQUARE INCH—-GOVERNMENT TEST, 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Purposes, 





ch ducts in this Conduit are leased to different companies, which may then occupy them 

usar gen and cables as they may adopt. New wires may be introduced or old ones replaced 
through these ducts between the man-holes as shown in the cut. 

An experience of six years for Underground Drainage has shown the superiority of this material as 


a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 
used by that city, giving b (-sven hy unbounded satisfaction, and is now being introduced into the cities of 

St. Louis, Cincinnati an Detroit. The whole body of the Conduit is a thoroughly reliable insulator, 
iw ae alike by acids and alkalies. The cheapest and most perfect Conduit in the marke. 
to-day 


c=" CORRESPONDENCE SOLICITED. £1 


D. H. DORSETT, Proprietor.® No. G1 La Salle Street, Chicago, Il. 
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- SAWYER-MAN 


vs. | 
EDISON. 
—, _ ExecuTIvE Orrices, Mutua. Lire BuILpina, | 


32 Nassau Street, New York, 
March 23d, 1886. | 


The Consolidated Electric Light Company is the OWner of the Sawyer-Man patents. These patents were 
issued in 1878, 1879 and 1880, except one of them, which was issued on the 12th of May, 1885, after a contest 
of five years in the Patent Office with Mr. Thomas A. Edison. 
Referring to that contest, the Edison Company advertises, that it did not involve the invention of the 
filament of carbon. 
The fact is that on this identical point | 


MR. EDISON TESTIFIED IN 1888, 


“ My mind was full of the fact that they were endeavoring to deprive me of the use of a filament of carbon ,;” and 
referring to the magnitude of the interests involved, the distinguished 


COUNSEL FOR MR. EDISON ARGUED 


before the Commissioner of Patents in 1885, 

“ The case at bar ts one of the most important that has ever been before the tribunal of the Patent office. The pe- 
cuniary interests at stake are very great, and legal questions of much importance involved. It has been at issue 
since 1880, and thousands of folios of testimony taken.” 


The decision was that 
“SAWYER & MAN 


had the invention in a rude form as early as 


MARCH, 1878, | 
and completed in September or October of the same year ;” and that 


** EDISON 


completed the invention and reduced tt to practice on or about 


OCTOBER 22d, 1879,” 


and a patent was issued to Sawyer & Man for the incandescent conductor for an electric lamp, consisting of car- | 
bon, made from a fibrous or textile material, having the form of an arch or loop. | 

Upon these patents of 1878, 1879, 1880 and 1885 suits are pending against leading electric light companies ! 
for infringement. 

The Edison Electric Light Co. has advertised that it is the owner of the incandescent electric lamp, and 
has sent threatening letters to users of the Sawyer-Man system. 

This Company, while declining to engage in such warfare, deems it proper to state that the Edison Company 
has never succeeded in obtaining a decree for the infringement of any of their said patents against any person or 
corporation: 

First. Because the patents upon which the Edison Company has based its threats are for inventions proved, | 
in so far as they are new and useful, to have been made by Sawyer and Man prior to October, 1878, for which | 
patents, as above recited, were issued to them. 

Second. Because the patents upon which the Edison Company based such threats, which could have had 
any possible value, were taken out in certain foreign countries for a short term prior to their issue in this country, | 
which term has ended, and the patents have therefore expired. 

This Company deems it proper further to state : 

Third, That the Consolidated Electric Light Company will protect all the users of the Sawyer-Man system 
in the full enjoyment of its privileges. 

Fourth, That the controversy in the Patent Office established Sawyer & Man’s priority as inventors, and 
the suits pending in the Courts will determine Edison’s liability as an infringer. 

Fifth. That this Company requests those using and those contemplating the use of incandescent electric 
lights, who have been or may be deterred from purchasing lamps of the Sawyer-Man system, by reason of the 
threats of the Edison Company, to communicate the fact to this office. 


THE CONSOLIDATED ELECTRIC LIGHT CO. 
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| 


y Electric Light Mast Arm. 


H. M. LINNELL, Selling Agent, Hartford, Conn. 


T, H. BRADY, Patentee and Sole Manufacturer 
NEW BRITAIN, CONN. : 


New York, January 5, 1886 
T. H. Brapy, Esq., New Britain, Connecticut, 

Dear Sir--1 am much pleased with your Mast Arms forare lamps. They are 
simple in construction, low in price, and perfectly adapted for all purposes 
where projecting lamps are required. Yours truly, 

, THE BRUSH-SWAN ELECTRIC LIGHT CO. OF NEW ENGLAND, 
J. B. Powety, General Manager. 
BrookKLyN, NEw YorRK, December 16, 1885. } 


a nh 
x 








Mr. Tuos. H. Brapy, 

Dear Sir.— Some few months ago we substituted your Mast Arms for some 
swinging lamps (i.e, lamps suspended in the middle of the roadway), and 
find them a vast improvement. We were troubled with the old style by car- 
bons slipping by when the trimmer was pulling lamp out to its position 
i We find no suchtrouble with your Mast Arms. and are very much pleased 
with same. Should be pleased to have you send anyone to inspect same. 





Respectfully, 
MUNICIPAL ELECTRIC LIGHT Co, 
CHas. COOPER. 








THE 


ECURITY 
Mutual Benefit Society 


No. 233 Broadway, New York, 
(Opposite Post Office.) 























' 
th 
The Latest 


NOVELTY 
CR ATTRACTING 
ATTENTION TOSTORE 
WINDOWS. 
Figure ares hand 
painted any design 
required, 18 inches 
high, and knock on 
the window with 
the hand. Batteries 
will run 6 months 
without any atten- 

tion. 

Will be shipped, 
carefully packed, 
on receipt of Draft 
or P. O. Order, or 





ONLY TWELVE ASSESSMENTS 
Have been levied since the Society began business, 
averaging three a year, and making the cost for 
assessments to a man of 35 years, but $3.93 a year 


or each $1,000 of insurance. urns 

sent C. O. D.”on re- 

ceipt of one-third 
§ - theamount 

The Manhattan Electric Co., 737 Broadway, N. Y. 


WESTERN ELECTRIC Co0.’S 


Electric Hotel Annunciators, 
Hotel Fire Alarm and Room (Call. 


Send for Circulars. Agents Wanted. 
we Remunerative employment offered energetic 
vnd reliable men in all sections of the Unite States 








IN O 


Large Battery 


IS REQUIRED 
To Operate it and its 
DAILY USE 


A 


Room Call 


IS A CONSTANT TEST 


AS 


OF ITS 


Readiness for use in case of 
FIRE. 


-—>- 


astern lect Co 


227 to 257 South Clinton St., 


1 





WIRES 


| 
T, L, R, AND TAPE. 


High Insulation, Thoroughly Waterproof, 
No Abrasion. 


E.H. BATCHELER, Sole Agt. 
328 Washington Street, Boston, Mass. 
TRIPLEX INSULATED |PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Wire and Rubber Go, ==-"=eeo—==-- 











= va 
SS _ po 
~ Liesfthor- Bionze. 
{sombines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 10, stubs’ Gauge. 


ADDRESS} 


‘The Fhosphor-Bronzo Smelting Co, Clamited, 


| * 612 ARCH ST., PHILADELPHIA, PA. : 
| Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
| Sole Manufacturers of Phosphor-Bronze in the United States 


\ddress, 159 FRONT ST., New York City. | 
MODEL and g Sei for Circulars, 


PYPERIMENTA C.E.Jones& Bro, 


WORK anitihity Mboscioe ai toe 
Shultz Belting Company, 


SSHULTZ PATENT FFULLED [LEATHER (BELTING AND LACE (LEATHER. 


Offics and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt. 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC }IGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE MORRISON 


Gravity Battery 


i THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


UPERIOR QUALITY 
OF INSULATION, 


ON ALL CLASSES OF 


maw lectric Wires 
AND CABLES. 








““THE ELECTRICAL REVIEW,’ _ 
Anillustrated weekly journal, istheacknow ened lead- 
er in the world of electrical science. Edited with care, 
its editorial opinion is reliable,its news columns bright 
aud instructive. $3.00 per year; single copies, 10 cents. 
3 PARK ROW, NEW YORK 


2 . 
C2~ Best udvertising mediam in the electrical field 





















OFFIcE oF THE GAMEWELL Fire ALARM TELEGRAPH Co., 
143 Barciay St., New York Ciry. 
New York, August 14th, 1885. 
THE SouTHERN Etectric Co., BALTIMORE, Mp. 

Gentlemen ;:—We have adopted the ‘*‘ MORRISON GRAVITY 
BATTERY” as the Standard Fire Alarm Battery for this com- 
} pear service. After thirty years’ experience we unhesitating- 
} ly endorse it as the best form of Gravity Battery ever devised. 

Yours very truly, J. N. GAMEWELL, 
General Superintendent Gameweli Police & Fire alarm Telegraph Co, 


Manufactured only by 


THE SOUTHERN ELECTRIC (0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 





D. W. Eaker, Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU M, 


408, 410,412 and 414 N. J. R.R, Ave., NEWARK, N, J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


ALFRED F. MOORE, 


| MANUFACTURER OF 


Insulated Wire, 


For Telephcné, Telegraph and Electric Light. 
OFFICE, LINE, 
AND 











CAS FIXTUR 








CHICAGO; 
70 to 76 Trinity Place, 
NEW YORK; 
59 Moorgate Street, 
LONDON; | 
83 Rue Boudewyns, | 
ANTWERP. 





—=HANUPACTURERS, 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
Estimates and designs furnished upon apbeion. 2 00 & 2 0 y] x ' THIRD ST., 


836 & 838 BROADWAY, | 
NEW YORK. | PHILADELPHIA, PA. 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
system of Incandescent Electric Lighting, also Com 


| bination Fixtures for both Gas and Electri 
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EUGENE F, PHILLIPS, President. 





100 CONDUCTOR 


Telephone Cable. 


Exclusive 








W. H. SAWYER. Seemteny and Electrician. 


AMERICAN 
ELECTRICAL WORKS, 


PROVIDENCE, R. 


i 


Manufacturers of the 


FARADAY CABLE 


Telegraph, Telephone and Electric Light. 
HIGHEST INSULATION AND LOWEST INDUCTIVE CAPACITY 


of Any Cable in the Market. 


York Office, No. 15 Cortlandt Street. 


GEO. L. 








20 CONDUCTOR 
Telegraph Cable 





ELECTRIC LIGHT CABLE. 


BEETLE, Agent. 





The Brévoort Mig. Co, 


MANUFACTURERS OF 


THE ROBERTS 


This is the Best and the Cheapest Open-Circuit 
Battery in the market. It is far superior 
to any of the Sal-Ammoniac Cells 


Now in Use. 
Electromotive Force, 1.8 Volt: Amperes, 2.5, 
When tho battery is exhausted all that is neces- 
sary is to supply a new solution; the battery is 
then as good asnew. The zines will last through 
two rchargings of the battery. Each cell, with 
a single charge of solution, will outlast and out- 
work any sal-ammoniac battery. 


PRICE, Complete, . . . $I. 
Liberal Discount to the Trade. Send for Price 
t and Descriptive Circular. Address office, 


FOR SALE ALSO AT 
ELEC TRICAL SUPPLY COMPANY, 
7 Dey Street, New York. 
i E. 8. “GRenLEY 4S. Camrant, 
; 5 and 7 Dey Si 
5 THE UNETEP STATES ELECTRIC 
t Wall Street, New York. 
ELECTRIC GAS LIGHTING 
a" Dag Street, l_  ® 


ONES BR 
51 West wry Street, Goea? 0. 


THE ELECTRICAL SUPPLY CO, 


LICENSED AGENTS FOR THE SALE OF 


Rlectric Gas Lighting Apparatus, 


UNDER PATENTS CONTROLLED BY 


xu. BOGART, 


co., 


THE co., 








A. 
INCLUDING THE BARTHOLDI AUTOMATIC BURNER. 


The Smallest, Neatest and Most Perfect Auto- 
matic Burner Manufactured in the world. 


THE ELECTRICAL SUPPLY CO., 


171 Randolph Street, Chicago. 
17 Dey Street, New York. 


ELECTRICAL SPECIALTIES. 
BROW The Earth 


The A Open Circuit Battery. 
¢ Alarm 
Electric Mat. and Electric Bells. 


Zylonite Push Buttons. BROWN, 


106 and 108 Liberty St., New York. 


FACTORY, 
ANSONIA, CONN. 











PERMANGANATE BATTERY. 


UNION ELECTRIC CO. 


1 Ann St., New York. 


Bm ELECTRIC SCARF PIN 


with battery complete. 
$2.00.—Weight, 6 oz.—C. 0. D. 


PAINE & LADD, 


HALBERT E. PAINE, 
Late Commissioner of Patents, | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 


WASHINGTON, D. C. 


TANDARD 
ELECTRICAL 
INSTRUMENTS. 


Galvanometers, Eesistance Coils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, &c 
ELECTRIC MFG.Co, 
P. O. Box 80, Troy, N. Y. 


THE NATIONAL 


TIME REGULATING COM'Y 


BOSTON, - MASS. 
Isnow prepared to contract with 


Telephone Companies 


In the United States for the use of its Instruments 
for sending 


Accurate Time Signals by Telephone 
Lvery minute of the day or night. 

I'y ONE INSTRUMENT in an exchange any 
number of subscribers in that exchange can be 
furnished with Accurate Time ct a nomincl 
price per yecr. 

No change in subscribers’ instruments required, 
Does not interfere with conversation. The sud- 
scriber simply listens at the receiver, without 
calling, and the signals are plainly audible. 

















For full particulars, please address, 


JOHN M. ORAM, 
GENERAL MANAGER, 
P. 0, Box 1351, BOSTON, MASS, 





A SAFE 


INVESTMENT SECURITY, 


Six Per Cent. 20-Year Debenture Bonds 


OF THE 


AMERICAN 


Heetne Manufacturing Co 


OF NEW YORK. 


In Denominations of $100, $500 and 
$1,000 Each, 


Principal and interest payable in gold at the 
oftice of the American Loan and Trust Company of 
New York, or in sterling money at the Company’s 
European Agency, in London, England, at the 
holder’s option. 


Coupons Payable Semi-Annually, June Ist 
and December Ist. 


The Bonds are made payable to the American 
Loan and ‘Trust Co. or bearer and may be registered 
in name of holder if desired. 

A sinking fund is provided for, which, in fifteen 
years, will produce an amount sufficient for the 


redemption of the principal of the bonds, and which 
will be invested annually in good se curities, pref- 
erence being given to the bonds of the ee ny | 


whenever they can he bought at not exceeding 5 
per cent, premium and accrued interest. 


Price of Bonds, Par and Accrued Interest. 


Any further information required may be ob- 
tained at the Company's office, Western Union 
Telegraph Building, corner of 5th Avenue and 23d 
street, New York, or from 


Messrs. A. S. HATCH & CO., Bankers, 
No. 5 Nassau St., New York, 
or upon application to 
FENNESSEY, ARMSTRONG & Co., Bankers, Springfield, 
Massachusetts. 
H. 8S. Cotuins & Co , Bankers, Collinsville, Conn. 
H. C. Cranston & Co., Bankers, Providence, R. I. 
Cc. B. Wurtine & Co., Bankers, Worcester, Mass. 
New York, March 1, 1886. 





The most 
in our Incandescent Li 
ices moderate. 





New York Office: 
‘4 BROADWL 


Schuyler electric Light Co., 


Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


| pa system of both Incandescent and Are J ighting. 
— — hissing and aot Lan 1. our Are Lights, and long lie and great bril- 


Tntire free- 


ane Machines with perfect automatic regulation, reliable and efficient. 
Estimates made for lighting from Central Stations or for 
ssolated $I plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0. 


Harttord, Conn. 
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aes Ll SITGIIvs, 


THE MOST SIMPLE DURABLE AND ECONOMICAL 


Automatic Cut-Off Engine 


Tn th re Pegg rg furnished from the most successful ELECTRIC LIGHT PLANTS 
‘ MEDAL AND HIGHEST AWARD from FRANELIN INSTITUTE OF PHILA’ Mid by © O° 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburgh Car Mfg. Co., HARRISBURGH, PA. 


JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete, 


SEND FOR CIRCULARS, 











ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY — N. Y. 


a6 0 T T 0 9 oui THE WARREN P. FREEMAN CO. 


OVER 10,000 IN USE. .. 


Started Instantly by a Match, 

‘When Stopped all Expense Ceases. 
we Works without 
boiler, stea.n, coal, 
ashes’ or attend: 
ance. Successfully 
adapted instead of 
steam power in all 
industries and of- 
fers special advan- 
tages for running 
_— pong ney | ee 
and whales as well as Lighting purposes. — 

Built in Sizes of 1,2, 4, 7,10, 15.4 26 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 833d & Walnut, Phila. ‘ 
Branch Office: 214 Randolph Street, Chicago. 


H. M. RAYNOR, 


No.25 BOND ST., + 

NEW YORK. 

Established 
859. 








Dynamo hte manufactured by us are the 
most reliable, and require less attention than any 
in the market. 

Our Incandescert and Arc Lights are taking the 
lead throughout this country, and all work guarap- 
teed satisfactory. 


PHILLIP REIS 


NVENTOR 


THE TELEPHONE. 


All Form: A biographical sketch, with documentary testi- 
' | mony, translations of the original papers of ‘the in- 
ventor and contemporary publications. 
By Silvanus P. Thompson, B, A., D. Sc. 


8vo, Cloth, Price $3.00, Post Paid. 
7 NaLESALE AND RETAIL. E. & F. N. SPON, 35 Murray Street., N.Y. 


No Battery Required. 
$4, $6, and upwards, according to style desired 
Discount on large lots. 
We make a specialty of the manufacture of these bells for 
Telephone Companies, and after an experience of many years 
our facilities for the prompt execution of large orders are un 


equale 
Close attention given to furnishing samples for special orders 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Office, Norii-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SENP FOR Itt USTRATED CATALOGU BS. 


NEW ENGLAND 
BUTT C0. 


Providence, R.I., 


MANUFACTURERS OF 


BRAIDING MACHINERY 


FOR COVERING 
"Telegraph, 
"Telephone 


AND 


ELECTRIC-LIGHT WIRE. 


ALSO 
SINGLE AND DOUBLE 


WINDERS AND BRAIDERS 


Ofevery Description 
for Silk, Worsted 
and Cotton Braid. 






































TITAS 


FINE CASTINGS A 
SPECIALTY. ¢ 





at 


16x24 DILBLE BRALDER, 








HArRIS-CORLISS STEAM ENGINE 





BUILT 


WILLIAM rt lenaiiete. 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST ae ee STEAM EN- 
UILT. 


. EB 
ELECTRIC LIGHT COMPANIES TAKE NOTICE! They are especially ad- 


apted for all purposes where continuous service at uni 


minimum of cost of repairs. 


orm speed is required and at the 





Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 





New Tanove Buckeye Automatic Gut-Orr Enemes. 


In Use Over 80 


SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 
and 53 Mason Building, Boston, Mass. 


oe 2 SPE Cl 
= to practical Steam Engine Construction and performance, 
= free by mail. Address 


These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Fconomy in Steam Consumption and 
epi regulation guaranteed. Self-Contained Automatic 


ut-off eee 12 to 100 H.P, for driving Dynamo Machines 
TY.—Illustrated Circulars with various data as 


BUCKEYE ENGINE C0., Salem, 0. 


AGENTS: 
D. L. DAVIS, 84 8S. Canal St., Chicago, Ill. 


and ROBINSON & CAREY, St. Paul, Minn. 





THE MATHER DYNAMO-ELECTRIC MACHINE. 








ELECTRO-PLATING. 


No Reversing, No Water, 


No Noise, No Spark. 


SATISFACTION GUARANTEED. 


MANUFACTURED BY 


SP THE EDDY ELECTRIC MFG. CO., 


SUCCESSORS TO 
A. H. EDDY, 
Hartford, Conn. 


SEND FOR CIRCULAR, 





FOREST cITy ELECTRIC WORKS, 





Handle removable. 


In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De 
scriptions and prices on 
request. 


Correspondence 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT COT-OUTE, 


GANG SW.iItTtCcHeEes, 








Solicited. 


WwW, B. CLEVELAND, Prop. 
144 SUPERIOR ST., CLEVELAND, 0. 





WANTED.-— Capitalist to put moncy in an Electric Company just organized to manufacture 
Dynamo Machines, Lamps, &c. Special feature of new machines is economy of power. Party with good 
connection can have Presidency or Treasurership and control of the stock. Address,—*HELr1x "’— care 


of ELectrricaL REVIEW. 





Household Electric Light Company, 


153 ESSEX STREET, es 


Have the only complete system of Electric Lighting for Private Dwellings, 
Offices, Stores, &c. 


Dynamos to orde: for any speci>1 purpose. 


Electric M-t-rs and Batte-ies. 


MODEL AND EXPERIMENTAL WORK A SPECIALTY. 


send for 


Circular. 





Electric Light. 
HENRY C. REES, 


780 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection of 


Electric Light Plants of every system. 


Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a specialty. 
Estimates furnished on application. 








SHEPARD’S CELEBRATED 


Screw-Outting Foot Lathe. 
CAP LATHE, $125. 


Foot and Power Lathes, 

, Scrolls, Saw 
ae Chucks, Man- 
= Twist Drilis, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


-\~— H. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 
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THE UNITED STATES ILLUMINATING CO. 


59 AND Gi LIBERTY STREET, NEW YORK. 


SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE 
CITY OF NEW YORK AND VICINITY. 

Five years’ practical experience in the installation of these well- enews systems of Arc and Incan- 

descent Electric Lighting, enables the Company to give the most perfect, reliable and economical 


Electric Lighting known. 


Among the most prominent installations which this Company has effected in the city and vicinity, 


are the following: 

New York Post Office, 
Washington Building, 
Mortimer Building, 

Union Ferry Co., 
Pennsylvania R. R. Ferry, 
Matual Life Insurance Co., 
Coleman House, 

Hotel Dam, 


St. Denis Hotel, 
Brooklyn Eagl 


Brewer 


Tribune Building, 


Bechtel’s Brewery, Staten Island, 
Opperman a Muller, Turtle Bay 


y. 
Equitable Building, 
New York Ferry Co. *9 


Press Club, 





Delmonico’s, 
Hotel Brunswick, 
Lotus Club, | 
Union Club, 

Union Square Hotel, 
Brooklyn Bridge. and others | 


Tuomas S. Harrison, President. Kenton Warne, Secret:ry and Treasurer. 
ALFRED F. Moorz, Vice-President and General Manager. 


Directors: Thomas 8S. Harrison, Henry C. Gibson, David Brooks, W. F. Russell, Alfred F. Moore. 


THE ELECTRICAL CONSTRUCTION AND MAINTENANCE (0., 


Manufacturers and Contractors for the 


os FS OE CD > LS SS 


Underproun, Overhead and Submarine Cables 


FOR TELEPHONE, TELEGRAPH AND ELECTRIC LIGHT PURPO:ES, 


Estimates made by Experts at short notice, on application at the office of the Company. | Operating under patents of David Brooks’ Oil System, D. Brooks, Jr., Anti-Induction Lead Armored 





THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 25th St., N. Y,, 


Have improved machinery and increased facilities for making 


> Submarine, Subterranean and Aerial Cables. 


and i. sell at 





TO BE SUPERIOR TO ANY IMPORTED, 


l the @ 
country iret been manufactured at our works. 


All kinds of Insulated Wires at the Lowest Prices. 
PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. 


We ruarantee our productions 


prone Tt which will render importation unnece ssary. 
ERCHA insulated cables made in this 


TIENRY A. REED, Sec’y. 





THE CURT BATTERY. 


- — the cleanest, most durable and practical, thereby the 
»st economical and effective cell in the market. For experi- 
menting, for medic cal py irposes, for the laboratory, 
no more suitable ceil could be found. 


ADDRESS FOR CIRCULARSB, 
CURT W. MEYER, 357 Fourth"Ave. New_York. 


TABLE OF 
CONDUCTIVITY AND. ABSORPTION 


Invaluable to aaa + ted ony! tet weir ll in Electric | | 
Lighting. The only table published. Sent on receipt of 25 cts. | jj 
c. E. 


JONES & BRO., CINCINNATI, O. 











These carbons are made of the 
BEST MATERIALS, 
maoret machinery, of any 
hardness, and can be! 
used in all makes of Electric Lamps. 
The regular sizes, 12 inches long, run from 4 inch 


and with the latest i 
required degree o 


to 1 inch diameter, Vv arying by sixteenths. 
Special LENGTHS and SIZES to Order. 

A large and complete stock always on hand. 

The want of a high order of battery plate Le 
long been felt. Those wishing such would do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 
AUSTRIAN Cored CARBON 
for the United States. 


BOULTON CARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 





STANDARD UNDERGROUND CABLE COM'Y, 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 
oun (A IS TKS 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 


All Work 
uaranteed. 


Mo. 128 Pearl St., New York City. {. 


fi | PITTSBURGH CARBON CO., lim’d 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior * eae [> 


PITTSBURCH, PA. 


UNION SQUARE JOTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telenhone, Telegraph and Electric Light People, 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York, 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D.C 

















}No, 88 Fourth Ave., Pittsburgh, Pa. 








i 








T 





E AMERICAN BELL TELEPHONE C0, 


*t2 95 MILK STREET, BOSTON, MASS. o 





This Company owns the Letters Patent granted 


to Alexander Graham Bell, 
465, and January 30, 1877, 


The transmission of Speech by all known forms 


March. 7th, 1876, No. 174,- 
No. 186,787. 


of Electric Speaking Telephones infringes the right 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 
nished by it or its licensees, responsible for such 
unlawful use, and all the consequences thereof, and 





liable to suit therefor. 


Cables 





OFFICE : 200 AND 202 NORTH THIRD STREET - : PHILADELPHIA, 
illiam Marshall, MODEL and g Seid forCircwars. 
Wivematectare of Raacessoa CoNDENSERS LXPERIMENTA C. E.Jones&Bro, 





CINCINNATI, 0. 
(Mention this Paper) 


Rooms 2 and 4 University Building, 
Jorner Waverley and University Places, oe York. 





WORK sreciniz.' 


vonsolidated Flectric Light 0., 


Owning and Operating the 


ae. MAN PATENTS. 


EXECUTIVE OFFICES: - Ery = 
2 but Stree 
Mutual Life Building, | Seas ee. 













NEW YORK. 4 Pearl Street 
CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ASTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


fit THOMSON- HOUSTON ELECTRIC CO, 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS.., 


Furnishes the only P: erfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


In all desirable qualities of ELecrric Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 


The Thomson-Houston Electric Company 


was awarded the Fist Prizx for the dest system of Arc-Lighting, and the est Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 
The Thomson-s-Eiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphlet will be sent on application. 


THE 


United Siates Electrie Lighting Go. 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Arc and Incandescent Lighting and Electro plating. 








WESTON :+ ARC + LAVIPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 


THE WESTON SYSTEMS oF 
Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, SAFETY, RELIABILITY ano 
Perfection Automatic Regulation. 


Full information with prices and estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 216 LA SALLE STREET. 
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CHARLES A. CHEEVER, {@@@anigs 
& 


President. $i RGN 


TRADE MARK. 


THE OKONITE COMPANY, 


MANUFACTURERS OF 
Telephone, Vetequagts ond Siectrie Light Wires 5 end Cables for Under- 
se. 


ubmarine and Aeri 
13 PARK ROW, - - - NEW YORK. 


WILLARD L. CANDEE, 


Treasurer. 





Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRUUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, AND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 
great force, and does not destroy itself by use. A sample ther- 
mostat mailed on receipt of one dollar. 

Territorial rights and licences can now be negotiated. 


Thermostat Two-thirds Actual Size. SEND FOR CIRCULAR TO 


The Martin- Wilson Automatic Fire Alarm Co., 53 State St., Boston, Mass. 








WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally, 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, are most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘e:ng the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Mannfacturer, 


CLARK B. HOTCHKISS, Gen’! Agent, 
120 BROADWAY, NEW YORK. 


THE BEST IS THE CHEAPEST. rot) 


Hii} i} 
88 C — 





Aeria 
lelephone Cable. 


nr 
The Brush- Swan Electric Light Co. of New England. 








. L. STRONG, President. GAYLORDEMcFALL, Secretary. 
X D, JUILLIARD, Vice-President. %. W. ABORN, Treasurer, 
JOHN B. POWELL, Geneial Manager. 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. | 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMITLIING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 
NO OTHER secaiemen:* LIGHT APPARATTS IS AS DURABLE. 
HE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 
Arc Lights of various Sizes. 
Are and Incandescent Lights from one Dynamo and Circult. 
Incandescent Lights of various Sizes from Special Dynamo for 


YSTEM 
COMPRISES: Central Station Lighting. 
Oost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts. 





@ This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents fur the same territory. 





J. JI. TRACY, Vice-Prest. 
N. 8S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 1. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC a. 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, C arbons, Electro-Plating Machines, Electric-Motors, &c. 

W FURNISH the ONLY COMPLETE and PERFECT s¥ STEM OF ELECTRIC LIGHTING. 

Muchines for Are Lighting, giving lights of 1,200, 2,900, 3,000, 4,000 and up to 100,600 candle power 
Our No. 8 —— 65 lights of 2,000 c. p. with about 45H. P. 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 

















MACHINES<*INCANDESCENT LIGHTING,| 


adapted for use with Swan Incandescent 1: ee. These machines are automatic ana jo no require the 
use of any switckes or resistances outside of the machine to govern the current. W ill run any number 
of lamps from one up to the eg capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and white it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS ror ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have commenced the manufacture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are 1) e most economical 
producers of power and will be largely used by Lighting Companies and others whe e small powers are 


reguired. 





THE BRUSH ELECTRIC CO., “Gisticiao) Us." 


DAY'S Kerite Insulated 








ANSONIA BRASS & COPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


| Warerooms: 19 & 21 Cliff St., New York. Factories: Ansonia, Conn. 
incandescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take care of ten to topive 16 CU. P. Incandescent Lamps, at any point on an aro-light circuit from 
an initial current equal to 2,000 C. P. arc lamp. 

Can be used with any make of arc- fight dynamo. 

Any number of the lamps can be turned on or off without aRecting the rest. 

Invaluable to arc lighting companies as a means by which they can secure customers, from one up, for incan- 
descent lighting anywhere on their circuit, without involving the large expense for incandescent lighting plants, 
or the necessity of getting a large number of subscribers to commence with. ddress, 


THE BROWN ELECTRIC CO., 
400 WOOD ST., PITTSBURGH, PA. 


ESTABLISHED 1853, H. C. ADAMS, 
New York Agt. 
P. C. ACKERMAN, 


| mes: BOOTH & HA YDe Boston Agt. 
eyo’ Ns, ». 


BARE ano INSULATED WIRES 


——_ FOR——_ 


ELECTRIC LIGHTS, TELEGRAPH AND TELEPHONE. 


SOLE ACENTS FOR 
“FOREST CITY” Carbons “70sec. 
WAREROOMS, {29 Murray St} NEW YORK. 117 Congress’ st.,} BOSTON. 


Factories, WATERBURY, CONN. 


BRIDGEPORT BRASS CO. 


EBRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE Ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a 0 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 


THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 1,700 ENGINES IN USE. 


SELLING AGENTS: 








S.H. WILLARD, 
Vice-Pres., Treas. 
and Gen. Mgr. 


MANUFACTURERS OF 

















JARVIS ENGINEERING CO., 61 Oliver St., Boston. TANNER & DELANEY ENGINE CO., Richmond, Va. 
POND ENGINEERING CO., St. Louis, Mo. MORTON, REED & CO., Baltimore, Md. 

J. F. RANDALL, Warren, Ohio WM, MINNIGERODE, Atlanta, Ga. 

JOUN R. pet, Detcelt, Mich. | A. J. MILLER, Danville, Va. 

| H. S4IrHM HIN E €O.,925 Market St..P?hil.,Pa. | W. RB. BURGESS, Greensboro, N.C. 

lF: H. way Ww AuD, 201 LaSalle St.. Chicago, iil. W.S. JOHNS, Pensacola, Fla. 

|T. W. ANDERSON, New Orleans, La. | S$. 8S. PEGRAM, Macon, Ga. 

| E. P. HAMPSON & C0., 86 Cortlandt St., New York. | J. A. HAUSER, Montgomery, Ala. 


| MODEL and g_ Send forCircwars. 
"CONDUCTIVITY AND” ABSORPTION | XPERIMENTAY &estn, 
| 








midi Hd ae oe and persons engaged in Eleetric CINCINNATI, 0. 


Lighting. The only tablepublished. Sent on receipt of 25 cts. 
Cc. E. JONES & BRO., CINCINNATI, O. WORK sx SPECIALTY. (Mention this Paper) 
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= ELECTRIC 3 
LEATHER BELTING 5 


BS ect ti fe ho so 








MOST RELIABLE FOR DYNAMOS AND 
SWIFT-RUNNINC MACHINERY. 





Warranted to run steady and smooth, and without stretching. 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO., 


Manufacturers and  Somnees of Oak Leather Belting 
and Lae Leather, 


47 Ferry Street, New York. 
16 AROH ST, PHILADELPHIA, 86 FEDERAL ST., BOSTON 








OAK BARK ELECTRIC BELTING. 
No. 8 Ferry Street, N. ¥. 
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